Pana CONSTRUCTION WEEKLY « 


-HILL PUBLISHING COMPANY, INC. + TWENTY-FIVE CENTS, FIVE DOLLARS PER YEAR 


Engine ering | 
NEWS-RECORD 


March 10. 1938 


rT‘ 
Vv 


nsec ak 


a ANY) INANZ x 
PME YANIEL WOT IZ Tee a 


. | 
al 
Ia 


- ce 
a\ \ 


7 


St 

. 

A 

s @m 4s 


~ 


a 


ia 
ee 
" oi 
fs 


' 
' 
i 
! 
' 
i 
| 
} 
i 
| 
| 
' 
i 
t 
f 
j 
i 
i 
| 
i 
{ 
' 
| 
| 
' 


we res ee eee nee 


i 
BOIN HOSHY NNV 
KBVEEIT TWYINSS 

NYOTHOTW 40 AINO 


GHWAYS-WATERWORKS:STRE® 





‘ ENGINEERING 


xe , 


@ Concrete bridge piers are constantly 
subjected to deteriorating influences 
such as the abrading or cutting action 
of the water, sudden shock from float- 
ing objects, or spalling caused by 
freezing and thawing. 

Leading engineers are forestalling 
these destructive actions by protecting 
the concrete with Byers Wrought Iron 
because of its long-life, low-cost per- 
formance record under these and sim- 
ilar conditions. 

lilustratedis an interesting, recent in- 
stallation—one of many on the Illinois 
River, designed by the Illinois Division 
of Highways. On this bridge, at Ha- 
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vana, Illinois, casings of Byers Wrought 
lron Plates protect the ice breakers of 
the piers. These 9-foot-high wrought 
iron casings were fabricated in units 
and all joints between units were 
made with continuous welds to provide 
a water-tightcovering for the concrete. 

You will find many other applications 
showing how wrought iron is being 
used to protect bridge structures, in 


our special report, “Wrought Iron in 
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Bridge Construction.” Ask our nearest 
Division Office for a copy or write our 
Engineering Service Department ct 
Pittsburgh. We will also be glad to 
furnish information regarding fabri: 
cation, methods of attachment andes- 
timating prices. A. M. Byers Company 
Established 1864. Pittsburgh, Boston 
New York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle 
San Francisco. 


BYERS GENUINE WROUGHT IRON 


Tubular and Flat Rolled Products 


Specity Byers Genuine Wrought iron Pipe for corrosive services and Byers Stee! Pipe for your other requirements 
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THIS WEEK AND NEXI ——— 
RePLENISHME \7T of underground PACI 
water Storage. a relatively new water a se : : ; ; 
ge Sa Phe Week's Events 349, 381 
ipply problem, is now seasonal 
routine in the Santa Clara Valley in Edinestals 358 
California’ where excellent results 
have been obtained in raising water Pictures in the News 260 
levels in wells over an area of 130.- 
(00 acres. Renewing Underground Water Supply F. H. Tisserts 36] 
es : (Water resources, Stream regulation) 
Two-dimensional stress data are ‘ 
liscussed by George E. Beggs and We gn er 
discussed ee ee Fresno’s Garbage Plan Succeeds 365 
Elmer K. Timby of Princeton Uni- 
versity who have been making strain Strain Rosetie Investigations 
rosette tensometer measurements and Grorce E. Reecs ann Extuer kh. Timpy 366 
deducing @esign information from (Steel structures. Testing procedure) ‘ | 
them. ¢ 
a ‘ ae Sewer Stoppages Cut 90 Per Cent 370 : 
By assembling 14 bridge spans on 
barges and floating them into place. : ° . ‘ 
eee f 6 I Marine Parkway Bridge Erection : 
the Marine Parkway Bridge at Neu W. K. Greene ano FE. E. McKeen 37] ; | 
York was erected in record time. t is (Steel bridge construction. Br idge floors) | : 
also notable for an open-mesh floor | 
. 7 : 9° 5 | 
and for containing the longest high- Concrete Knowledge and Practice 374 4 
way lift span (540 ft.) yet built. (Rigid frames, Concrete cracking, Column formulas) I 
} 
i a ‘ | : 
Significant work in concrete inves- . \* . ai | : 
a From Field and Office 378 ff i | 
tigation, design and practice was re- H| ty 
ported at the recent meeting of Colorado Highway Conference Highlights C. L. Ecket 380 i 
American Concrete Institute in Chi- i | | 
; : 3 7s ‘ i 
cago. Much of this material is ab- Unit Prices Adv. page 26 f ' 
a cm ¥ | 
stracted beginning on page 374. 5 | 
: ‘ New Aids to the Constructor 4dv. page 30 5 3 
Current problems in highway de- 5 | 
sign and practice were discussed by . ‘ ‘ 1! 
I j Construction Reports Adv. page 39 , i 
western road men at the twelfth an- , | 
e . . y 
nual highway engineering confer- , | 
ence at the University of Colorado. I 
oe ae 6 ‘ : a : i 
Boulder, in January. THE COVER PICTURE is of the record 540-ft. lift span ; 
of ihe Marine Parkway Bridge connecting points ' 
7 tre 2rr y < —_— 7 be i — : DB, 4 
Nex WEEK — Roadways on on Long Island, New York. American Brieys Co. Photo 
) . : : 5 ‘ 
Bridges. Progress in the development ‘ \ 
of bridge-floor design as exemplified é i 
by bridges built in recent years by N sh ds 7 y | 
the P ; : : , : Number of copies of this issue printed: 32.995 
the Port of New York Authority is ' 
to be discussed by E. Warren Bow- : 
le . ° ; i 
den, assistant to the chief engineer. pepe i 
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@ At the Harrisburg, Pennsylvania, Airport, 
the Bureau of Aeronautics, Commonwealth of 
Pennsylvania, were the architects for the State 
Airplane Hangar illustrated. Truscon cooper- 
ated with the architects in solving the door and 
window problems, @ The door opening is 140 
feet wide by 35 feet high. The doors to fill this 
opening are installed in two sections, which 
operate in unison or independently. This type 
of door is so designed that when partially 
opened, the top leaf serves as a bafile to prevent 
wind blowing in over the top of the door to 
damage the roof covering and to prevent heat 
escaping from the hangar. Approximately 40 
seconds is required to open or close the doors 
completely by motor power. The doors being 
carefully counter-weighted, operate easily by 
hand if the power fails. High factors of safety 
against wind pressure are engineered into 
these doors. @ Truscon Steel Windows in this 
building provide maximum “daylighting.” 
The complete installation of Truscon Steel 
Windows and Doors is highly efficient and 
met every architectural and engineering re- 

quirement, © When YOU face ANY 

window and door problem, call 

TRUSCON for the cooperation of 

specialists. Write for catalogs con- 


f+ ‘le taining helpful data. 


TRUSCON 


LUTTE TT 


OO UR BE CHM ee 
SUBSIDIARY: REPUBLIC STEEL CORPORATION 
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THE WEEK’S EVENTS 





Southern California Coastal Plain 
Ravaged by Flood 


Downpour of 15 in. in single day sends record flood volumes 


down all stream channels. cutting communication and causing 


large death list and property loss despite successful functioning of 


flood-control works so far completed 


By as A. Bowers, 
Pacific Coast Editor, 
Engineering News-Record 


Los Angeles, March 6, 1938 Floods 
swept the whole Southern California 
coastal plain area from March 2. to 
March 5 as a result of an intense rain- 
storm that covered the full width of 
the state but which was especially 
severe in the steep mountain area 
bordering the Los Angeles-Riverside 
plain on the north. Despite excellent 
functioning of the flood-control works 
0 far completed (mainly in Los An 
geles County) the flood flow in 
all streams of the region appears to 
have exceeded the highest — levels 
known. Railway and wire communica 
tion was interrupted and for two days 
many parts of the flood area were cut 
off from the outside world. Incomplete 
fivures include a verified death list of 
119 and an estimated total list) well 
exceeding 200, and property losses 
placed well above $50,000,000. 

March opened with a five-day storm 
which brought rain instead of snow in 
the San Gabriel and San Bernardino 
mountain areas because of warm air at 
high altitudes. The flood runoff of the 
storm filled Los Angeles County's 15 
flood-storage reservoirs, swept away old 
and poorly founded bridges by the 
score, ate out the approaches to mod 
ern bridges at many points, and_ iso- 
lated the Los Angeles metropolitan 
area for several days, leaving radio 
and airplane as only means of com- 
munication. However, the streams of 
the region are short and steep and 
their floods subside quickly; the near- 
ly 10.000 people cared for in schools, 
churches and refugee camps while 
their homes were untenable required 
at most only a few days’ aid. 

Worst conditions obtained in small 
communities that suddenly found 
‘emselves in the path of raging, deb- 


ris-laden torrents. Receding waters dis 
closed) wrecked buildings, deep — silt 
and debris in’ homes, stores and 
streets, and frequently complete isola 
tion of the community. Anaheim and 
Fullerton in the path of the Santa 
Ana River, on which flood protection 
has not yet started, suffered the high 
est damage percentage. However, from 
Ventura south, from ocean to moun 
tains all streams carried destructive 
floods and no cities along river chan 
nels escaped altogether. The degree of 
damage varied with encroachment on 
flood channels, 

The mountainous areas from which 
floods discharge on California’s pop 


ulous south coastal plain inelude 
1.200) sq. mi, about half of whose 


drainage is) controlled by reservoirs: 


the uncontrolled half affeets less pop 


ulous areas. But the flood discharge 





Maw LINE bridge of the Southern Pacifie Ry. across the Los Angeles River in 
Los Angeles, two spans of which were dropped into the channel when a pier was 


undermined and overturned. 
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from these beservoul repre con 
trolled channels to the sea, and thes 
have been provided only in part. Addi 
tional channel revetment and trainin 
works on the coastal plain are pro 
jected, including two large detention 


storage basins with embankment dam 


planned for the Los Angeles Rivet 
two for the San Gabriel Rives mil 
three or four more on smaller stream 


of the basin 


Rainfall 11 in. in 8 hr. 


The recent storm came inland trom 
the sea; ram fell) simultaneously on 
some 2.5000 sq. mi, as the eloud 
moved slowly eastward. The runofl 


peaks from rainfall on the lowland 


largely had) passed betore the moun 
tain runoff arrived. In coastal plain 
and foothills the rainfall was 5) te 
15 an. for the entire storms a the 
mountain area the maxima were abeut 


1] ine in 8 hr, and 15S in, in 2b te 
Along the Owens Valley Aqueduct thy 
maximum was |oin. per he. fer 2 he 
Inflow at San Gabriel Dam No. | 
reached 100,000) see.-ft.. but) peak di 

charge over the spillway was only 55, 
000 sec.-ft. and would have been less 
had the bypass valves been completed 
These figures are typical: generally, 
the flood-control dams dee reased peak 
flows by one-third to one-half, thus 
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avoiding enormous additional flood 
losses. 

Estimated stream peaks at the ocean 
were: Los Angeles Rivet 70.000 sec.- 
ft.: Ballona Creek 24.000 sec.-ft.: 
Gabriel River 50.000; Santa Ana River 


100.000 sec.-ft. 


San 


Comparisons 
difficult be- 


and earlier are 


well 


over 
with previous maxima are 
1884 


streams 


cause records of 


are how 


the 


meager and many 


controlled. Some authorities rate 
recent storm an all-time record. 
On the San Gabriel. storm compari- 
sons are possible by noting the partly- 
controlled 100.000 sec.-ft. 
No. 1 reservoir and the previous high 
Jan. 18. 1916. the 


discharge 10.000 


inflow into 


re rd on when 


canyon-mouth was 


sec.-{t. 


Control works effective 

The Los Angeles County Flood-Con- 
trol District all fifteen of its 
dams undamaged. Some of them 
spilled for the first time; all reservoirs 
were filled. Big Tujunga No. 1 spilled 
36.000 see.-ft.; San Gabriel No. 2 
spilled 21.400 sec.-ft., and Santa Anita 
Dam, a 230 
ft. high with a spillway designed for 
2.400 sec.-ft.. passed 3.000 sec.-ft. for 
several hours, while water flowed 6 in. 
the full length of the 


reports 


variable-radius arch dam 


deep over 
parapet. 
The district’s operating policy under 
these flood conditions to 
keep outflow below the differ- 
the 


predictions. 


severe was 
inflow, 
on rainfall in 


storm 


ence depending 
mountains and 
Where one dam is above another hav- 
ing spillway gates, peak flow can be 
of the 


example, 


by raising 
lower level: for 
with gates set to spill 25.000 sec.-ft. 
Morris from 
dam this 


partly 


damped gradual 


reser voir 
when inflows 
to 
can 


Dam. 
tend 


ove! 
the 
discharge 


above increase 
the he 
closed to raise the overpour level with- 


gates 


out changing discharge quantity, thus 


providing 10,000 acre-ft. of added 


storage. 


Channel improvements damaged 


Verdugo Wash, carried in an open 
through Glendale. a 


widened to 


concrete channel 
channel recently take ex- 
floodflow was not 
taxed to capacity. Heavy damage was 
the channel 
mainly in the upper reaches. The lower 
sections of the Los Angeles and San 
Gabriel river channels functioned well, 


pec ted discharge. 


done to improvements, 


and suffered little damage to levees. 
All the debris dams functioned well. 
Seven debris basins in the Montrose- 
La Crescenta area above Glendale 
caught a total of 600,000 cu. yd. of 
debris. Fortunately their capacity was 
just sufficient to the debris 
brought down. The basins will have to 
be excavated before they will again be 


store 


March 10. 


R EMAINS of La Canada St. Bridge over Verdugo Wash. The channel for Verduco 


Wash, built originally with too small a cross-section to carry a large flood. y 


being enlarged as part of the current flood-control work. 


Pro STRIAN bridge near the mouth of the Los Angeles River in Long Beach that 
was undermined and partly swept away, causing the loss of several lives. 


effective, but in this storm they saved 
the 
than 


area below from something worse 


flood namely debris 
floods such as those of New Year’s 
Day 1934 (ENR Jan. 4, 1934, p. 22). 
Two similar canyons nearby, without 
check are 


less, 


walters, 


dams because values below 
discharged debris flows resem- 
bling those of 1934. After filling, the 
debris basins formed delta 
a slope of 7 to 10 per cent, whereas 
only 5 per cent was assumed in design. 


cones on 


Heavy damage occurred where the 
Los Angeles and Big Tujunga rivers 
join. Here overflows flooded highly de- 
veloped residence property in the 
North Hollywood area. All bridges for 
six or seven miles along the Big Tu- 
junga above the junction went out. 

The city engineer of Los Angeles re- 
ports that modern permanent bridges 
undamaged except in their ap- 
proaches. Two old bridges 
were lost: Lankershim Boulevard 
crossing of Los Angeles River, thirty 
years old and due for replacement, 
and the two 65-ft. arches over the 
Arroyo Seco at 43rd Ave., built in 
1914. Of the city’s less important 


are 
concrete 


bridges, mostly old wooden. structures, 


15 were lost or seriously damaged and 


13 more had approaches destroyed. 

Estimated costs fo 
total 
bridges 


storm 


replacement 

city structures 

including 
$350,000; 


damaged 
$3.000,000, 
000: 


sewers 


about 


S908.- 


drains 


$600.000; street and highway repairs, 


largely near channels $650,000; gen 
eral clean-up expense $500,000. 


Aqueduct not damaged 


No further movement of 


Park slide occurred. No damage to t! 


Elysian 


le 


Colorado River Aqueduct was reported 
nor anything serious along the Owens 


Valley Aqueduct. However, 
able exposure of distribution 
occurred in San Fernando Valley. 


consider- 


mains 


The Los Angeles County Road De- 


partment estimates that 


replacem: nt 


of damaged bridges will cost $700.000 


and repair of county road 


damage 


$1.250.000. State highway officials esti- 
mate the cost of repairing bridges and 


damaged roads on the state system 
Ventura, Los Angeles and 
Counties at $1,500,000. 

At Long Beach, while three concr 


te 


In 
Orange 
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bridges over the Los Angeles River 
stood safely ten old wooden bridges 
went out or were closed to traffic. One 
wooden footbridge collapsed suddenly 
on March 2 with loss of six or seven 
-nectators by drowning. 


Santa Ana runs wild 


Orange County was hard hit by the 
food. The Santa Ana river after leav- 
ing its mountain canyon had no further 
restraint. and spread out over its banks, 
flooding a wide area. At the ocean it 
cut new discharge outlets: here a width 
of three miles was submerged. 

City and county structures suffered 
damage estimated at 1} million dollars, 
including several bridges destroyed and 
others damaged. Part of a joint outfall 
sewer collapsed. The Santa Fe railway 
lost one bridge and the Southern Pa- 
cific two. and the coast highway lost 
several. Private property damage will 
reach 314 millions. in the opinion of 
county assessors. Damage to public 
utilities, highways and railroads may 
easily reach 1} millions, bringing the 
total loss in Orange County above 6 
millions. 

Red Cross officials reported that they 
were temporarily sheltering and feed- 
ing 3.000 persons driven from their 
homes in Orange County, chiefly in 
Anaheim and Fullerton; 4,000 in Los 
Angeles County; 1.000 in Riverside 
County and 500 each in Ventura and 
San Bernardino Counties. 

Red Cross figures on known dead by 
counties on March 5 were: Ventura 3, 
Riverside 15, San Bernardino 17, Los 
Angeles 32 and Orange 52. Homes 
destroyed in Orange 
County are placed at 2,100, in Los 
Angeles County 1,755. 

County flood-control officials added 
a dramatic touch to operating practice 
when a Navy amphibian plane was 
obtained to aid 150 persons, some of 
them district employees, marooned 
without sufficient food at San Gabriel 
Dam No. 1. The plane made two trips 
on March 5. leaving 600 pounds of 
food each trip; later trips were 
needed. Although the 
canyon is deep and tortuous, the full 
reservoir affords sufficient runway by 
landing headed inland and taking off 
down canyon. 


damaged or 


planned as 


Rail and road damage 

Rail lines suffered heavily from un- 
dermined track, loss of trestles, bridge 
approaches and a few bridges. The 
Southern Pacific lost numerous trestles 
ind two 100-ft. steel girder spans in 
the Los Angeles River crossing. Union 
Pacific and Santa Fe systems also had 
main lines inoperative for several 
days, 

\ll main highways into Los Angeles 
were out of service for a short time at 
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least. and some routes will not.be fully 
opened until heavy slides are removed. 
However, highways were passable be- 
fore rail routes reopened, and fleets of 


motor buses removed passengers from 
marooned trains. 


Additional protection necessary 


Early surveys of the flood conditions 
and damage are held to indicate the 
need for extensive additional protective 
measures. Unrestricted subdivision and 
building development in areas subject 
to possible overflow is recognized as a 
big factor in the losses sustained, and 
it is believed that strict regulatory 
measures to prevent or limit such de- 
velopment will have to be instituted. 
4 planning board or 
suitable 


other body of 
authority 
should administer such regulation and 
should maintain warning markers to 
indicate probable overflow areas, in the 
opinion of well-informed engineers. 
The matter is particularly 
urgent because some overflow areas are 
potentially much lerger than the au- 
thorities have heretofore realized; the 
danger from the extreme floods that 
may be expected periodically is seen 


competence and 


believed 


to be very serious, but measures to 
protect such property would be of 
prohibitive cost. 

Present conditions also point strongly 
to the need for detention reservoirs on 
the coastal plain itself, over and above 
dependence on the reservoirs in the 
mountain valleys. The capacity of the 
mountain reservoirs that has been lost 
because of debris accumulation is un 
known, but is probably large. Further, 
mountain storage is of no value against 
rainfall on the areas below. 


Rainfall and Damage 


Washington, D. C.. March 7—Rainfall 
in the Los Angeles area during the 
four-day storm of last week was the 
heaviest recorded for any comparable 
period during the 61-year life of the 
station. One 12-hr. period showed 45 
in. of precipitation, and streamflow ap- 
proached the theoretical 50-year maxi- 
mum. Ballona Creek carried an esti- 
mated flow of 22.000 sec.-ft. The peak 
flow of the Los Angeles River is placed 
at 80.000 sec.-ft., an all-time record. 
Incomplete reports to the Chief of 
Engineers on the functioning of the 
supplementary flood-control works that 
have been under construction there dur- 
ing the last two years by WPA forces 
indicate that the completed sections 
worked successfully and came through 
the flood without material damage. One 
section of stone-paved sand levee failed 
by scour of high-velocity flow, the 
estimated velocity being 30 ft. per sec. 
Had the projected retarding basins 
above this point been completed, how- 
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ever, flow here would have been much 
Debris improved 
channels at La Crescenta, Ballona 
Creek, Kenter Canyon, Rubio Wa-h 
and Sycamore Wash operated well and 
came through the flood undamaged. 

Work still 
fered much damage, but details are not 
yet at hand. Alhambra Wash and Ver 
dugo Wash in particular suffered dam 
age, in addition to the Los Angeles 
River levee just mentioned. 


lower. basins and 


under construetion suf 


Ten major bridges and manv smaller 
structures were destroved. but none of 
these was part of the WPA project. 
While three 


Angeles River in a section of improved 


bridges across the Los 


channel completed last year were lost, 
these had not been constructed as part 
of the project and constituted constric- 
tions in the channel. 

A bill has been introduced in Con- 
gress directing the Army Engineers to 
reconstruct all destroyed bridges over 
the controlled channels. A second bill 
would direct a survey of streams in Los 
Ventura 
flood-control purposes, 


Angeles and Counties — for 


Rehabilitation Loans 


President Roosevelt on March 8 in- 
structed the Reconstruction 
Corporation — to 


Finance 
grant rehabilitation 
loans in the Southern California flood 
area. He acted in response to a plea 
by Governor Frank Merriam. who esti- 
mated public and private property dam- 
age at more than $52.000.000. 


Hackett Named President 
Of Thompson-Starrett 


Horatio B. Hackett who resigned last 
September from his position as assistant 
administrator of the PWA (EVR, Sept. 
9, 1937, p. 444), has become president 
of the New York contracting firm of 
Thompson-Starrett Co.. Inec.. effective 
March 1. 

Since leaving PWA, Colonel Hackett 
has been vice-president of the Chicago 
contracting firm of Coath & Goss as 
well as the Chicago Venetian Blind Co. 

Colonel Hackett was in Washington 
for three and a half years. first as 
director of housing of PWA and later 
as assistant administrator. Before his 
service with the government, he was a 
partner in the firm of Holabird & Root, 
Chicago architects. 

At the same time that Col. Hackett 
was appointed, L. J. Fischer, who has 
been connected with Thompson-Starrett 
for the past 40 years, was elected chair- 
man of the board. During the past 
few years Mr. Fischer has been de- 
voting a large part of his time to con- 
struction of the Grand Coulee Dam, on 
which the company is a contractor. 
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TVA Directors’ Feud 
Stirs Congress 


Charges by chairman and the 
board members make investigation 


by Congress certain 


Publication of charges and counter- 
charges by Arthur E. Morgan, chair- 
man of the Tennessee Valley Author- 
ity, and directors Harcourt A. Morgan 
and David E. Lilienthal within the 
past week brought the long-suppressed 
feud of the TVA into the 
resulted in that 
investigation 


dire tors 


open and action car- 
assurance of a full 
by Congress. Early in the 
evidence of fundamental disagreements 
and the 
TVA 


testimony of 


rics 
year, when 


between the chairman two 


other directors of — the was 
brought to light by 
Arthur Morgan in 


ceedings involving a 


condemnation 
marble deposit 
the Norris reservoir controlled 
by Senator George L. Berry and_ oth- 
ers. Senator Norris asked Congress to 
authorize an investigation of the TVA 
by the Federal Trade Commission 
(ENR, Jan. 6, p. 4). That proposal 


was strongly opposed In Congress as 


pro- 


under 


attempt to “drag a red herring across 


the trail of a smouldering scandal.” 
However, no action was taken by Con- 


oTess 
gress. 


Berry claims rejected 

On March 1 the federal commission 
that had been conducting the con- 
demnation of the Berry marble deposit 
that it had found the de- 
posit to be without commercial value. 
This brought from Chairman Morgan 
a full statement concerning the Berry 


announced 


claims in which he described how his 
efforts to prevent the other 
of the TVA board from paying any- 
thing for the deposit declared 
worthless had met with continued op- 
position from them. The Berry marble 
case, he said, “represents the kind of 
difficulty with which I have been faced 
in the effort to maintain good stand- 
ards of public service.” This. he added, 


members 


now 


is no family quarrel as the public has 
heen led to believe. “The real difficulty 
has been in the efforts to secure hon- 
esty, openness, decency and fairness in 
government.” 

Immediately following the  publica- 
tion of this statement by Arthur Mor- 
gan the President made public a state- 
ment made to him by H. A. Morgan 
and David Lilienthal on Jan. 18. The 
latter statement charged Arthur Mor- 
with having progressively ob- 
the work of the with 
having impugned the integrity of his 
refused to 
carry out explicit action of the board 


gan 


structed board, 


with having 


associates, 
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and with having participated in the 
preparation of a power-pooling report 
which proposed violations of the TVA 
Act. Finally the 
Chairman Morgan with having adopted 
a “rule or ruin” policy and intimated 
that the other thought he 
should resign. 


statement charged 


directors 


Morgan counter charges 


Publication of this statement by the 
President followed immediately 
by publication by Chairman Morgan 


was 


of a letter he had written to Represen- 
tative Maverick setting forth more de- 
tails of the fundamental differences 
between the chairman and the other 
board this he outlined 
how the two directors had consistently 


members. In 


worked together to carry through poli- 
cies to which he was opposed and how 
they even blocked his efforts to record 
his objections on the minutes of the 
board they had an- 
nounced a TVA power policy without 


meetings; how 
any formal action on such a policy by 
the board and how 
had been kept from his scrutiny in ad- 
board which 
formal action by the board was _re- 


power contracts 


vance of meetings at 
quired. 
examination of the 
TVA, 
Morgan “will disclose dis- 
and lack of 
planning to a startling degree. .. . 
The Berry marble claim, in my opin- 
ion, was an effort at a deliberate, bare- 
faced steal. The other two directors 
had the same evidence that I did.” 
In conclusion Dr.° Morgan said, “T 
am nearly 60 years old and many years 
ago deliberately gave up expectation 
of a public carrer. I did not seek my 


An unbiased 
electrical 
Chairman 


program of the said 


order, waste, confusion 


present position in any way. It would 
be pleasanter to resign and do some 
of the many things I am anxious to 
get at. Yet, to surrender the chance to 
make contribution to 
and _ effectiveness of the 


some decency 
government 


does not seem to be the right course.” 


Company and T VA Study 
Knoxville Purchase 


Representatives of the Tennessee 
Valley Authority, the Tennessee Pub- 
lic Service Co., and the city of Knox- 
ville met in Knoxville Feb. 28 for the 
purpose of negotiating the 
properties of the 
Service Co. 

A contract was arranged in July, 
1934, between the company and TVA 
providing for the sale of electrical 
facilities of the company to the TVA 
and the city of Knoxville. (ENR, Feb. 
10, 1938, p. 196). Litigation, however, 
prevented consummation of that trans- 
action. 


sale of 


Public 


Tennessee 


March 10, 143; 
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Macdonald Answers 


Hurley Charges 


Connecticut highway commis. 
replies to 
commissioner's report 


sioner public works 


Highway commissioner Macdonald 
of Connecticut on March 1 submitted 
to Governor Cross a 150-page report 
replying to 


charges against the ad. 


ministration of the highway depart. 
ment made in a report by publie works 
commissioner Hurley (ENR, Feb. 3. 
1938, p. 162). 

The Hurley report on the condition 
and operation of the state highway de. 
partment, submitted — last 


recommends the complete reorganiza- 


January, 


tion of the department. It bases the 
recommendation on charges of faulty 
planning, irregular activities, unsound 
engineering policies, inadequate 

spection facilities, and a general lack 
of coordination. In particular the 1 
port charges favoring of certain co) 
relaxation of 
and permitting extra payments aly 


tractors, specifications, 
contract prices. 

Originally the Hurley survey was to 
determine whether the state could safi 
ly continue to build roads without re- 
sorting to bond issues and increased 
taxes, but the report went 
yond this subject. 

The dispute between the two depart- 
ments arises out of the 1937 Depart- 
ment of Public Works Act. Since this 
law was passed, the highway depart- 


much | 


ment has been operating under condi- 
tions of considerable uncertainty. Afte: 
a decision of the  attorney-general, 
highway construction and maintenance 
were handed over to the commissione: 
of public works, who had jurisdiction 
over this work for seven months. Then 
some of the control was returned to 
Macdonald by agree- 
ment, and last month a decision of the 
Supreme Court of Errors returned the 
control of highway work to the state 
highway department (ENR Feb. 10. 
1938, p. 195). 


Commissioner 


Macdonald attacks report 


Discussing the general nature of the 
Hurley report, Mr. Macdonald asserts 
that the public works 
had no legal authority to carry on an 
investigation of the highway depart- 
ment, that he “chose to pursue his in 


commissione! 


quiries by under-cover methods” and 
that he did not seek the cooperation 
of the highway department. The com- 
missioner attributes to these facts any 
lack of cooperation which Mr. Hurley 
found. He further asserts that the re- 
port “is not a temperate or a careful 
statement of facts ... but is a series 
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PROTECTING A CREEK AGAINST FLOODS 


CREEK flood control project. 

) to protect the East Pitts- 
burgh works of the Westinghouse Elec- 
tric & Mfg. Co. from a recurrence of 
the St. Patrick’s Day flood of 1936, is 
here shown under construction at the 

end of the creek. 

The flood hazard arises from backed 
up waters of the Monongahela River, 
a mile distant, rather than from the 
creek itself. 

The project consists of a dam across 

creek to hold back the rising 


of generalizations, misrepresentations, 
exaggerations, denunciations and sweep- 
ing allegations.” 

The major portion of the bulky re- 
port is devoted to a detailed analysis 
of the Hurley criticism, including a 
number of photographs which, when 
compared with 
Hurley report, indicate, according to 
Mr. Macdonald, that Mr. Hurley used 
trick photography to produce an ap- 
pearance of bad alignment of the Mer- 
ritt Parkway. 

Mr. Macdonald denies in his report 
that condemnation is to be preferred to 
direct purchase as a means of obtain- 
ing rights-of-way. He states that “most 
awards for damages as reassessed by 
the court have greatly exceeded the 
original awards made by the depart- 
ment on the basis of independent and 
authoritative appraisals.” 


photographs in the 


Recommended changes 


Commissioner Hurley’s report had 
proposed that the highway department 
be reorganized into districts and had 


ene 


iggested a greatly reduced budget for 
the department. 
( 


ommissioner 


Macdonald 


asserts 


Monongahela and a high capacity low 
head pumping station which will litt 
the entire flow over the dam. 

The pumping station, major item in 
the project, will consist of three pro- 
peller type pumps. each capable of 
lifting 1.122.000 g.p.m. against a head 
of 4 ft. or 897,000 ¢g.p.m. against an 
11-ft. head. The four-bladed propellers 
are 12-ft. in diameter and are mounted 
on 42-in. hubs. Each pump is driven 
by a 5.000 kp. synchronous motor op- 
erating at 112.5 r.p.m. 


that Mr. Hurley’s budget neglects to 
provide for a large number of funce- 
tions which the highway department 
has to carry out and says that a state 
as small as Connecticut is not well 
adapted to the district type of high- 
way organization. He points out that 
many highway districts in other states 
than the state of 


are larger entire 


Connecticut. 


Sharp Pencil Bidding 


Three bids with a spread of only 
$13 on a $108,000 job were submitted 
on Feb. 24 for the power, control and 
lighting system of Lock and Dam 13 
on the Mississippi River. A low figure 
of $107.800 was submitted by the Dear- 
born Electrical Const. Co., Chicago; 
second low was that of the Sterling 
Electrical Co., Minneapolis, $107,811; 
third was the $107.813 proposal of 
the Federal Engineering & Const. Co., 
Kansas City. Bidding was on 29 lump 
sum items. Despite the closeness of the 
totals, there was a wide spread on in- 
dividual items in the three low bids. 
one item running from $252 to $1,130. 
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Ohio Engineer Fired 
By Governor 

Bituminous engineer dropped 

department after 


from highway 


testifving on corrupt practices 
- 
Harry A. 
neer in the Ohio state highway depart 
from. the 


Sparks. bituminous engi 
ment, was ordered dropped 
state payroll on March 3 by Governor 
Martin L. Davey. The 
dered state highway director Jaster to 
abolish the position which Mr. Sparks 
held, make 


through the Civil Service 


governor! or 


which would redress 
Commission 
impossible. 
Mr. Sparks’ dismissal was  fore- 
shadowed in statements made by Govy- 
an address before the 


the Ohio General 


ernor Davey in 


lower house o 


i 
+} 4 } 
Keb. 28, when the Governor 


\ssembly 
appeared before that bedyv to urge it 
net to vote fer an extension of the 
session which would give the Senate's 


special investigating committee more 
time to conduct its probe of the state 
covernment. 


weeks 


Governor's spe ech. a 


During the preceding 
number of 
cational charges had been made 
alleged 
highway department. Mr. Sparks 


cerning irregularities in 


one of the principal witnesses 
poenaed before the Senate committee 
and contributed testi- 


mony. In his testimony he stated that 


much of the 


estimates were padded in highway con- 


tracts so that a “ring” of bituminous 


road material men could make ex- 
orbitant profits. He said that the state 
paid $14 per cubic yard for bitumin- 
ous material which the federal govern- 
ment buys at $6.56. 

Mr. Sparks also charged that the 
state had wasted $2,000,000 on_ bitu- 
minous roads in the past two 
and said that 


contractors were 


years 
when certain favored 
faced with competi- 
tion in bidding on road projects, the 
until the 
competitors got tired of bidding and 
let the “ring” take the contract. 

In discussing the testimony, Gover- 
nor Davey described Mr. Sparks to 
the state legislature as being “ineffi- 
cient, disloyal and contemptible.” and 
said that he intended to “fire” him. 

Mr. Sparks is a graduate in civil 
engineering of Miami University. He 
has served as construction engineer on 


projects were cancelled 


several electric traction lines in Ohio 
and as city engineer of Xenia, O.. and 
Lansing, Mich. 
the highway contracting business and 


He later engaged in 


then practiced as a consultant. 

His first connection with the state 
highway department was made in 1929 
when he became field inspector of as 
phalt highway construction. 
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J. A. L. Waddell 
Dies At 84 


Noted bridge builder was orig- 
inator of modern type of vertical 
lift bridge 


John Alexander Low Waddell, for 
two generations one of the best-known 
of American bridge engineers, died at 
New York on March 3 at the age of 
81 years, following a stroke last No- 
vember. 

Dr. Waddell was born at Port Hope. 
Ontario, in 1854. After a trip to China 
at 16 he entered Rensselaer Polytechnic 
Institute in 1871, and graduated in 
1875. The next six years he = spent 
partly in railway work and partly in 
teaching at Rensselaer, following which, 
in 1881, he became chief engineer for 
Raymond & Campbell, bridge builders, 
of Council Bluffs, Iowa. In 1882 he went 
to Japan. where for four years he was 
professor of civil engineering in the 
Imperial University at Tokyo. 

Shortly after his return to the United 
States Dr. Waddell opened a consult- 
ing office for the practice of bridge 
engineering in Kansas City. Mo., where 
he continued until 1920, when he moved 
his office to New York City. He prac- 
ticed under his own name until 1899, 
then as Waddell & Hedrick (1899- 
1907) and Waddell & Harrington 
(1907-1917). In 1917 he entered 
partnership with his son, N. Everett 
Waddell, deceased. From 1920 
he practiced engineering under his own 
name until 1927, at which time he took 
into partnership his principal assistant 
engineer, Shortridge Hardesty, under 
the present firm name of Waddell & 
Hardesty. 

Beginning with 1887 Dr. Waddell de- 
voted his 
to the and 
bridges. Among other structures his 
work has included the Red Rock canti- 
lever bridge over the Colorado River at 
the Needles, the Northwestern Ele- 
vated R.R. and the Union Loop Ele- 
vated R.R. of Chicago, the Mississippi 
River Bridge at Cairo, IlL.. the Cooper 
River Bridge at Charleston, S. C., the 
Goethals Bridge at New York, and the 
suspension bridge over the Maumee 
River in Toledo, Ohio. 

Dr. Waddell was the originator of 
the modern vertical lift bridge, his 
first structure of this type being the 
Halstead Street Bridge in 
which was built in 1895. His other im- 
portant structures of this kind include 
railroad crossings of the Hackensack 
and Passaic rivers, Newark Bay. and 
the Chicago and Calumet rivers, the 
Suisun Bay Bridge and the double- 
deck bridge over the Willamette River 
at Portland, Ore. 


into 


since 


entire professional career 


design construction of 


Chicago. 


QREaEWwSsS OF TRS 


Dr. Waddell was twice called to 
China by the Chinese government. in 
1921 as the American member of an 
International Commission for 
ing the designs submitted for a 
posed bridge over the Yellow River, 
and in 1929 as a consulting engineer 
to the Ministry of Railways. 

Dr. Waddell contributed liberally to 
the literature of bridge 


review- 


pro- 


engineering. 


J. A. L. Wapperr. 


“The De- 


Railway 


His principal books were 
signing of Ordinary Iron 
Bridges” (1884), “De Pontibus” 
(1898). “Bridge Engineering” (1916). 
and “Economics of Bridgework” (1921). 
Among other achievements in this line 
he elicited and edited in 1933 a book 
to guide students in the choice of en- 
gineering as a_ profession, entitled 
“Vocational Guidance in Engineering 
Lines.” which was prepared with the 
assistance of fifty of the leading en- 
gineers of the United States. 


Muskingum Bond Issue 
Is Enjoined 


A permanent injunction has been 
granted by the Fifth Ohio District 
Court of Appeals preventing the Mus- 
kingum Conservancy District from is- 
suing $1.500,000 in bonds. The court 
held that the district lacks authority 
to levy general taxes on property not 
directly benefited by the district’s flood 
control project. 

Counsel for the district had argued 
that the principal purpose of the bond 
issue was the development of a recrea- 
tion and conservation program in the 
Muskingum area. 
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First Incinerator 
At Detroit 


First of four incinerators js 
into operation as reduction 


ends 


put 


contract 


Operation began Feb. 25 in the 
first of four combined garbage and 
rubbish incinerator plants planned fo; 
the city of Detroit. The incinerators w|| 
replace the former method of dispos 
ing of the city’s garbage, by which 
it was shipped out of the clty to the 
Detroit Reduction Co.’s_ plant, The 
contract with the reduction company 
terminated Feb. 27. 

The Northwestern plant, with a 
capacity of 450 tons per day, is the 
largest of four plants provided for in 
a $1.400.000 WPA project. The Cent. 
ral plant. with a capacity of 350 tons, 
will go into operation early in March, 
and the Eastern and Western plants 
with 350 250 


spectively. are now at the foundatio: 


and tons capacity, 
stage of construction. 

In preparation for the shift to in. 
cineration, the city council has en 
an ordinance requiring that all 
carbage be drained and wrapped and 
that combustible 
from the 


acted 


waste be 

non-combustible, 

be collected separately. 
The contract 


separated 
which wil! 


for construction of the 
four plants was awarded in January 
of last year to the Underpinning & 
Foundation Co. Inc. and Decarie In 
cinerator Corp. on a bid of $1.331.000. 
\ PWA grant provided 45 per cent « 
the cost and the remainder was 
financed by Wayne County by a bond 
issue sold to PWA. County financing 
was necessary because the city had 
debt limit. A liquidating 
service charge paid by the city will en 
able the pay operating 
charges and retire the bonds. 

The new method of disposal is ex 
pected to save several hundred thous 
and dollars over the payment previous 
ly made to the Detroit Reduction Co.. 
which received $2.25 per ton for gar- 
bage handled. 


reached its 


county to 


Thousand Islands Bridge 


In connection with an aerial pet 
spective of the Thousand Islands 
Bridge published in our Feb. 24 issue 
p. 282, the statement 
design of the bridge was incomplete 
and inaccurate. The bridge was de 
signed by Robinson & Steinman, con- 
sulting engineers. in charge of design 
and construction of the entire enter- 
prise. Monsarrat & Pratley, consulting 
engineers, Montreal, Canada, are 
associate engineers. 


concerning the 
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ARTIFICIAL MOUNTAIN FOR SKIING 


Sap to be the largest man-made. ski 
slide ever built, this structure in’ the 
Los Angeles Coliseum is for the South- 


ern California open jumping meet. and 


Utility Company Contracts 
For Boulder Power 


The Citizens Utility Co. of Minne- 
apolis which operates the power sys- 
tem serving Kingman County, Ariz., 
has completed a contract by which it 
may buy 50,000 kw.-hr. annually from 
the Boulder Dam = power plant. until 
Dec. 31. 1954. The power being sold 
is firm power originally contracted for 
hy the Metropolitan Water District of 
Southern California. 

\ similar contract was completed 
last month by which the Needles Gas 
& Electrie Co. of San Francisco which 

Needles, Calif., obtained the 
right to buy 20,000.000 kw.-hr. annu- 
ally of the water district’s energy. This 
contract also extends to Dee. 31. 1954. 
Both utilities are paying the regular 
price for firm energy at Boulder Dam, 
1.63 mills per kw.-hr. 

The Metropolitan Water District in- 
tends to use 36 per cent of the Boulder 
Dam power to pump water through the 
Colorado Aqueduct. Since Boulder Dam 
was completed more than two years 
ahead of schedule, while the aqueduct 
program could not be advanced ahead 
of senedule, the district has been un- 
able to make use of the power. Under 
a provision in the contract with the 
water district, the Secretary of the In- 
terior is empowered to dispose of un- 
used energy, after first offering it to 
the city of Los Angeles and other major 
purchasers who hold options on_ the 
unused power. 

The Citizens Utility Co. plans to 


rises 60 ft. above the tip of the Col 
iseum bowl. About 150 tons of ice will 
be put through a snow machine to 
form the blanket for the slide. 


build a transmission line to the power! 
plant. and the government will install 
transformers and certain other equip- 
ment which the company will pay for 
at 4 per cent interest in ten years. The 
company also agrees to pay a propor- 
tionate share of the cost of the tur- 
bines and generators installed to serve 
the Metropolitan Water District. These 
charges will be worked out between 
the company and the district. 


Quarry Labor Agreements 
Call for Dust Control 


Labor agreements now being con- 
summated between operators of granite 
quarries in Vermont and surrounding 
states and the Quarry Workers Inter- 
national Union of North America pro- 
vides for installation of rock drill dust 
control equipment. The agreements 
specify that the dust control equip- 
ment must be installed on or before 
June 1. 1938, and that the equipment 
must be of a type approved by the 
Industrial Board of the state of New 
York under rules of test procedure 
adopted by the New York industrial 
commissioner in May, 1937, as_ pro- 
vided by the state’s Silicosis Act. 
Vacuum exhaust control devices, al- 
ready approved by New York. state, 
are now being placed in granite quar- 
ries in the Barre area. John C. Law- 
son. of Barre, secretary of the quarry 
workers union, reports full cooperation 
of the employers in this move to com- 
bat the silicosis hazard. 


K * 


Reclamation Charges 


tre Postponed 
Ickes accepts committees ree- 
ommendation that part of reclama- 
tion repayments be deterred 


Seven recommendations — extending 
the time for 1937 payments due on 
certain reclamation projects have been 
approved by Secretary of the Interio: 
Ickes. These bring to a close one part 
of the work assigned by Congress to a 
special repayment 
pointed last November by See. Ickes. 

Phe commission is composed of Dr. 
Charles fe Lory. president ot Colorado 
State College. William R. Wallace. 
chairman of the Utah Water Storage 
Commission. and George T. Cochran, 


commission ap 


former state water superintendent of 
Gregon. It was ordered by Congress to 
recommend what if any part of the 
federal reclamation payments due for 
1937 should) be postponed, and to 
recommend to Congress a new repay 
ment method that will be more just 
and equitable than the old system of 
granting a blanket) moratorium — in 
times of economic stress. The latter 
task is still to be completed. 

In discharging the first part of its 
duty the Commission made the follow- 
ing recommendations, which have been 
approved and are now effective: 

Belle Fourche project, S.D. That 
70 per cent of the $55,000 construe- 
tion repayment for 1937 be postponed 
until the fifth and sixth year after the 
completion of the repayment contract. 

Vewlands project, Nevada—That 50 
per cent of $32.485.14 due for drain 
age construction be postponed, to be 
paid in 14 equal semi-annual install- 
ments beginning Jan. 1, 1947, and that 
50 per cent of $38.446.48 due for 
project construction be postponed, to 
be paid in one installment in 1966. 

Uncompahgre project, Colo—That 
50 per cent of $90.327.17 construction 
repayments be postponed, to be repaid 
in the sixth year after the completion 
of the present contract. 

Gravity division, Minidoka project, 
Idaho—That all construction repay- 
ments in excess of $2.50 per acre be 
deferred. This will affect principally 
late entrants who have poorer lands. 

Gooding division, Minidoka project, 
Idaho—That 50 per cent of $167,684.82 
due be postponed until 1957. 

Okanogan project, Wash—That 50 
per cent of $5.000 due be postponed 
until Dee. 1, 1965. 

Yakima project, Wash—As regards 
Warren Act lands in the Sunnyside 
Valley, 50 per cent of $7.500 now due 
is postponed until six years after the 
last installment under existing § con- 
tracts. 
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WASHINGTON 
HIGHLIGHTS 


Special reports by Paul Wooton 












i MPTION of large scale govern- 
ment spending this summer is expected 











by many Washington observers. Those 
who have been expecting the adminis- 
tration to make some dramatic con- 
fidence-building gesture are about 
ready to concede that they guessed 
wrong. The time before the elections 





is growing too short, for the effect of 





such to bring about recovery 
enough, they think. It is safe to assume 
that regular appropriations becoming 
available July 1 will be expended as 
largely as possible during the 


polis V 







early 





months of the fiscal year. 









March 4} 


loaning 


ROOSEVELT 
extending 


PRESIDENT on 
signed a_ bill the 
power of the Disaster Loan Corporation 







to cover catastrophes occurring during 
the The 
operates with funds provided by the 





current year. corporation 







Reconstruction Finance Corporation in 





areas needing rehabilitation financing 
the of floods, tornados and 
other disasters. 





result 


as 








A new prart of the regional authori- 
ties bill, commonly called the 
TVAs bill. submitted 
and Committee — by 


While the 


administration has made concessions in 





seven 


to the 





has been 
Harbors 
authorities. 







Rivers 





administration 









each succeeding draft presented it is 
understood _ that the latest pro- 
posal is unacceptable to a majority of 






even 






the committee members. Provisions for 
local contributions, made in the admin- 
entirely satis- 






istration drafts, are not 
factory to some of the members of the 






committee. 






Prospects are not bright for the 
Parsons bill, providing for 5,000 second 
feet of diversion from Lake Michigan 
at Chicago. The House rivers and har- 
bors committee has laid the bill aside 
ostensibly to allow members to study 
the mass of testimony that has been 
taken. This action was taken over the 
protests of the proponents of the bill, 
who realize that such legislation will 
become increasingly difficult to secure 
as work progresses on the Illinois river 
dams. 













Memsers of the conference com- 
mittee to which the stream pollution 
bill (ENR, Aug. 19, 1937, p. 293) was 
referred after it had passed both houses 
of admit that after 
months there is little prospect that they 
will report. The bill dies with the Con- 


gress at the end of this session if it is 







Congress seven 
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Cement Price Fixing 
Charged in Texas 


Attorney General McCraw of 
Texas filed suit March 7 against 
six large cement manufacturing 
companies charging violation of 
the Texas anti-trust laws. The 
attorney general charged before 
the district court at Austin that 
the companies had entered into 
| a price fixing agreement early in 
1929 at the time of the formation 
of the Cement Institute, with 
headquarters in Chicago. He 
| charged that “a code of ethics” 
and a “compendium of estab- 
lished terms and = marketing 
methods” adopted by the cement 
manufacturers had led to 
tical bidding practices. 

The attorney general seeks to 
the of the 
panies cancelled and also seeks 
penalties of from $50 to $1.500 a 
day of the de- 
fendants for the period from Jan. 





iden- 


have charters com- 


against each 


3. 1929 to March 7. 1938. The 
penalties might total as much 


as $30.000,000. 
The companies named as de- 














fendants in the suit are: Lone 
York 

City and Dallas; Southwestern 

Portland Cement Co.. Los An- | 


geles and El Paso; Trinity Port- | 
land Cement Co.. Chicago and 
Dallas; Universal Atlas Cement 
Co., a subsidiary of U. S. Steel 
Corp.. and Dallas; | 
Longhorn Portland Cement Co., | 


San 
ee 


Chicago 


Antonio 
An- 


and 
Cement 


San Antonia, 
Portland 
tonio, 


San 


Star Cement Corp.. New 
| 


not possible to reach a compromise. 

A majority of the conferees are in 
sympathy with objections raised by 
state and municipal authorities, who 
say the bill would put the federal gov- 
ernment ,in a position to require costly 
improvements which might be in con- 
flict with the views of local officials and 
the state of the bond market. 


THE SUPER-HIGHWAY bill sponsored 
by Senator Bulkley, which would have 
provided for an $8,000,000 program 
to construct express highways across 
the country, was apparently removed 
from any possibi:ity of immediate ac- 
tion when it was transferred by a Sen- 
ate from the Banking and Cur- 
rency Committee to the Senate Com- 
mittee on Post Offices and Post Roads. 
Senator Bulkley was chairman of a 
subcommittee considering the bill when 
it was in the Banking and Currency 
Committee. 


vote 
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St. Louis Civil Engineer, 
Celebrate Anniversary 


Nearly two hundred members | 
guests of the St. Louis Section of 
Am. Soc. C. E. assembled at dinne; 
the evening of February 28 to cele! 
the Golden Anniversary of the section 
Immediately following dinner a ca. 
composed of members of the section 
enacted in dramatic form a recons!; 
tion of the first meeting of the s 
Louis members of the Am. Soc. (. | 
as it occurred on Feb. 29, 1888 

Those who thus organized the se. 
and were represented in the pres: 
tion were: Henry Flad, then presid; 
Board of Public Improvements: M. | 
Holman, water commissioner: S, 3 
Russell. principal assistant engines; 
Water Department: Thos. Whitn 
former water commissioner, and brot!-; 
of Walt Whitman; Carl Gayler. }) 
engineer; J. B. Johnson. profess 
civil engineering. Washington U: 
sity: Robert Moore and R. FL \ 
Math. consulting engineers. 

Guests of honor were Baxter Br 
past-president of the section, and | 


director Am. Soe. C. E.: R. C. Go 
vice-president, and George T. Seal 
secretary, Am. Soc. C. E.: and 


of other branches ot! 
profession. A message of 
read from S. Bent Russell, past-)) 


dent and only living member of 


sentatives 


regret 


group which organized the sectior 

An address “How Long Is | 
Years?” was delivered by Col. Willard 
Chevalier, vice-president. MeGraw-lil! 
Publishing Co. and past director. A: 
Soc. C. E. Toastmaster was Wm. C. | 
Becker, president of the section. 


Local Flood Works Urged 
On Connecticut River 


Authorization of additional local pro 
tective works on the Connecticut Rive 
was recommended March 5 in a report 
to Congress by Major-General Julian 
L. Schley. Chief of Engineers. “The 
great flood of March. 1936, 
clusively demonstrated.” according to 
the report, “that the flood problem on 
the Connecticut River is much 
serious than previously considered 


has con 


more 


Recommended are dikes to protect 
the cities of Hartford and East Hart- 
ford, Conn., and Springfield. West 
Springfield. Chicopee. Holyoke, and 


Northampton, Mass. Additional re-er- 
voir authorizations, however, are held 
to be unnecessary at this time. ix 
Connecticut valley reservoirs 
ready authorized, but construction is 
delayed by the pending dispute between 
the states and the federal government 
as to the ownership of power. 


are al- 
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THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 


Gain in Urban Housing 


Dwelling units in 1937 6 


year since 1930. 


per cent above 1936, highest 


New Family-Dwelling Units in Urban Areas per 6000 Urban Population 


1936 and 1937 


1936 61937 


t nited States 28% 3.06 W. North Central, 


New England 56 «1.65 Kansas 

» 2g Minnesota 

1 Missouri 
Nebraska 
North Dakota 


South Dakota 
South Atlantic 

Delaware 

Dist. Columbia 

Florida 


Georgia 


onnecticut m™ 
Maine rt “9 
Massachusetts 7 42 
New Hampshire 31 dw 
Rhode Island 140 79 
rmont l t.3é 
Middle Atlantic 2 63 90 
New Jersey 7 3 
New York 3 82 29 
nnsylvania : 0 
meee bibs Maryland 
E. North Central 80 North Carolina 
ao South Carolina 
S33 Virginia 
West Virginia 
:. South Central 
Alabama 
hhentucky 


y \Lississippi 


W. North Central 2.12 2.14 


New urban dwelling units built in 
United States during 1937 provide for 
211.265 families, an increase of 6 per 
cent or 12,292 units over those provided 
last year. This, the highest total since 
1930 when 224.000 units were built. is 
mly 28 per cent of the 752,000 units 
built in 1925, the peak year reported 
by the Bureau of Labor Statistics. 

In analyzing the 1937 building per- 
nit reports of 1500 cities, representing 
8) per cent of the entire urban popu- 
lation, dwelling units provided range 
trom 0.99 units per 1000 urban popu- 


1936 1937 1936 1937 
Cont, k. South Central, Cont. 
2.26 2.42 Tennessee 3 
- S W. South Central 4.3: 
50 9 oo Arkansas 2 
» 7S § = Louisiana 2.77% 
8% 3.12 Oklahoma , 
82 1 @ Xs 
3 Le Mountain 


Os 10 Arizona 
61 9.7 Colorado 

>es 2 Idaho 

63 2 Montans 
14 Nevada 
OB 4 New Me 
8 . Utah’ 

> 4 3 Wyoming 
10 2.9 Pacific 


Ss > Caltorn 
> 70 2 ’ Oreg 
>. OH . Washington 


lation in Illinois to 10.97 per 1000 in 
the District of Columbia. Nevada fol- 
lows District of Columbia with 10.08 
units, Florida is next with 9.78, then 
California with 7.77, New Mexico with 
7.40, and Texas with 6.04. The United 
States average is 3.06 units per 1000, 
compared with 2.88 a year ago. Sec 
tionally, the three Pacific Coast states 
provide the greatest number of dwell- 
ing units per 1000 urban population, 
6.62. This compares with 5.74 in 1936. 
New England states provide 1.65 units 
per 1000, compared with 1.56 last year. 


DWELLING UNITS PROVIDED IN URBAN AREAS OF UNITED STATES 
PER 1,000 URBAN POPULATION FOR THE YEAR1937 


CJ Under 1.49 per 1,000 

&Z 150 to 2.24 units per 1,000 
2:25 to 306 units per 1,000 
G22 3.07 to 4.99 units per 1,000 
MH Over 5.00 units per1,000 


Data Source: Bureau of Labor Statistics 
Department of Labor 


Computations by EVR 


EK - 357 

Gains over 1936 in cities. by popu 
lation groups, range from 3 per cent 
in cities of 500,000 and over, to 17 per 
cent in those of 10,000 to 20,000 popu 
lation. In the 100,000 to 500,000 popula 
tion group there is a 5 per cent drop 
from 1936. 

One-family dwelling units in 1937 
constitute 69 per cent of the total eom 
pared with 66 per cent in 1936: two 
family units. 7 per cent. compared with 
6 the previous year; and multi-family 
dwelling units 24 per cent, compared 
with 28 a year ago, Middle Atlantie 
31.347 units in 
multi-family dwellings, are the only 


states, in’ providing 


section in which multi-family exceeds 
one-family dwellings. In New England, 
Fast and West North Central, East and 
West South Central, and Mountain 
states, more than 86 per cent of the 
structures are single-family dwellings 


E.N:R. Construction Volume 


MILLIONS 
OF DOLLARS 


PER WEEK 


RECORD 
WEEKLY 
STAGES 


., High Year 
1929 AVER. 


1938 AVER 
TO DATE 
1937 AVER 


Low Year 
1933 AVER 


THIS WEEK’S FIGURES 


(Thousands of Dollars) 


CONTRACTS 
Week Ending 
Mar.11 Mar.3 Muar. 10 
1037 138 138 
Federal S250 $4,005 $4.006 
State & Municipal 17.007 10.076 18,616 


Total public SIV.GIT S$24O41 Sz G22 
Total private 21,441 W511* 57.902 


TOTALS $41,088 $41,552" $80,524 


Cumulative 
1038 (10) weeks). 
1937 (10 weeks)... 


. B21, 743" 
S435, 487 


Note: Minimum size projects ineluded 
are: Waterworks and waterways projects 
$15,060; other public works $25,000: indus 
trial buildings, $40,000; other buildings, 
$150,000. * Revised 


NEW PRODUCTIVE CAPITAL 
Cumulative 
1937 1038 

10 Wk. 10 Wk, 

a S280.060 $210,444 

State & mun. bonds. 120,907 = 124.2914 

Corporate securities. . 117,986 86.280 

PWA loans, grants... 41,160 2.407% 

RFC loans 7 
FEDERAL 


TOTAL CAPITAL ... $289,069 $210,444 


+ Represents transfer from federal to 
private investment financing through sale 
by RFC of PWA_ bonds 


NON-FEDERAL 
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R' NNING sTRONGLY counter to the wavering 
trends of commercial business, construction 


is going forward into the working season with a 
high and sustained volume of contract awards. 
The first ten weeks of 1938 show a total 21 per 
cent ahead of the previous year. January brought 
good figures, as already noted in this column, but 
they were even bettered in February, the highest 
of any February 1929, and March is hold- 
ing well up to this precedent. The fact that large 
significant item in the 
long overdue upswing in 
But there 
is sustained activity in other major departments 
of construction. The recovery that began three 
years ago was one-sided, as construction lagged 
badly behind; the 1938 revival should be sounder 
hecause of the construction recovery that current 
figures presage. 


1938 


since 


housing enterprises are a 
total that the 
rohousing. may be getting under way. 


sugg rests 


Concrete Columns 


ClooncreTE COLUMN STRENGTH is placed on a 
sound experimental basis by the notable series of 
tests of columns under central and eccentric load- 
ing reported by Prof. F. E. Richart to the Ameri- 
can Concrete Institute two weeks ago. The range 
of the tests and the consistency of the results makes 
them a reliable guide to design practice. Eccentric 
loading reduced the capacity of these columns 
closely: in proportion to the amount indicated by 
combined-stress theory, which fact supplies as 
good a confirmation of reinforced-concrete calcula- 
tion methods as could be asked. But the amount 
of the reduction was less than expected, the col- 
umns showing an excess resistance to bending 
just as do reinforced concrete beams. Prof. Richart 
concludes that columns subject to bending may be 
credited with a higher strength than those under 
direct compression. The conclusion is well sup- 
ported so far as test facts go. Its application to 
working stresses, however, will involve considera- 
tion of the factors of safety applicable to different 
kinds of service. For example, a column that 
forms part of a rigid frame and carries bending 
only by reason of frame action is in less danger 
of collapse than one whose bending is the direct 
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result of eccentric loading. In this sense the exer. 
flexural strength revealed by the tests may no! 
all cases be equally available to the design 


Expensive Pique 


Ir IS QUITE GENERALLY BELIEVED in Washin 
that the Interstate Commerce Commission de! 
in acting on the railroads’ application for 
and perhaps also limited the tardi] 
granted increase to a half-loaf, because the com 
sion was peeved by the President’s too obviou 
tempts to force it into a quick and favoral|i 
cision. Such pique is natural, but at a time 
this yielding to it is an expensive luxury. Note 
for evidence in the current re port of steel prod 
tion the statement that the steel companies have 
inquiries concerning the price of 30,000. tons of 
steel rails, orders for which hinged on the I.C.C.. 
findings. Similarly much work for the construc: 
tion industry is in the balance. With spring ap. 
proaching it was clear that the continued threat o! 
railroad bankruptey would indefinitely delay 
projects that could be put under construction this 
summer. 


Increase, 


Neither bureau pique nor narrow judg- 
ment should be permitted to perpetuate railroad 
insolvency and hold up needed work. 


An Undesirable Change 


r 
Nationa FLOOD-CONTROL POLICY is. to be 
changed by a new bill that is to be introduced into 
Congress with administrative endorsement. Under 
its provisions the federal government will pay al! 
the cost of dams and reservoirs from which reve- 
nue can be obtained through the sale of power or 
irrigation water. Present requirements that local 
beneficiaries pay for land and flowage rights are 
to be eliminated. This proposed change comes as 
no surprise, since it was foreshadowed last spring 
when the Federal Power Commission blocked | 
start of work on flood-control projects in New 
England for fear that federal control over possible 
power development would not be 
The new legislation is in line with the adminis 
tration’s policy of extending federal contro! to 
all possibie power sites. Nevertheless it is an un- 
desirable change. Requiring local beneficiaries to 
share in the cost of a project serves as a useful 
check on extravagance. It should not be eliminated. 


complete. 


Exploring Stress Distribution 


A Leapine ELEMENT in the increasing power of 
structural engineering is the sureness and precision 
supplied by modern research, largely through 


definite measurement. Noteworthy examples of 
this type of research may be seen in the recently 
reported experimental studies of rigid frames and 
of concrete columns. In the field of steel one 0! 
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the most powerful tools of economy and efhciency 
is the exploration of stress distribution by means 
of the strain-rosette method. It promises great in- 
fluence on the details of future structural engi- 
neering practice—one example being the studies 
of stresses in riveted and welded knee frames car- 
ried on during the past year or more at the Bu- 
reau of Standards. As the method should be 
familiar in all its details to everyone who works 
in the structural field the clear statement given 
by Profs. Beggs and Timby in this issue is par- 
ti ularly welcome. It will have its most productive 
results if knowledge of the method will lead to 
applying this type of exploration to a wide range 
of structural forms and details. The distribution 
of stress in steelwork details still remains among 
ihe most obscure phases of structural knowledge. 


Preventable Loss 
LOOD DESTRUCTION in the Southern Calli- 


fornia coastal area during last week's great 
storm may have been exaggerated by newspaper 
headlines, but it would be hard to overstate the ex- 
tent of unnecessary loss of life and property that 
occurred. Though the floods matched or exceeded 
the worst that had been experienced in sixty years, 
yet in the main they swept the same valleys and 
channels that always have been flood territory. The 
people who built dwellings in the sweep of flood 
waters gambled against fate; the price of the 
gamble has been paid in scores of lives and mil- 
lions of property lost. 

It would be hard also to overstate the importance 
of this newest demonstration of the effectiveness 
of flood control. Flood peaks were reduced one- 
third to one-half by storage reservoirs: the sad 
lact that in spite of this protective action so much 
destruction was wrought should give impetus 
toward completing the protection works. Further 
encouragement is found in the fact that all well- 
built engineering structures survived the flood. 
Fifteen flood-control dams stood safely, many of 
them under all-time record flow. The bridges that 
were washed out were mainly old and inadequate 
structures, whose failure but emphasizes the value 
of adequate design and sound construction of the 
many more that stood unscathed. 

Engineers have long known that the Los Angeles 
region presents one of the most critical flood prob- 
lems in the whole United States. The public was 
slow to recognize this fact, however, and did little 
'o foree systematic protective work. Planning 
hegan a quarter-century ago, but confusion and 
‘ontroversy so delayed the work that only a small 
part of the needed protection has been constructed. 
It is fortunate that polities did not delay the final 
completion of the big San Gabriel Dam longer 
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than it did; in this one flood the dam, completed 
only a few months ago, more than paid for its 
cost. Another year’s delay in building it would 
have meant real disaster in the valley below. 

In contemplating present losses and reflecting 
on what might have happened the people of South- 
ern California may be roused to better realization 
of their situation and may come to have a respect 
for flood control that will be effective in preventing 
still greater losses at some future time. The lesson 
of this as of many an earlier flood is that floods 
can be controlled and flood losses prevented. 

Adequate protection against future floods means 
vigorous prosecution of a complete flood-control 
program for the whole coastal plain and, simul- 
taneous with it, firm exercise of public authority 
over channels and flow areas to exclude real-estate 
exploitation and community occupation. To pro- 
vide a broader form of organization for the pur- 
pose than the inadequate county flood district sys- 
tem is the duty of the state. The actual control 
planning and construction is the task of the local 
community itself. 


lime to Investigate 
c 
PLAIN ISSUE is presented by the clash 


within the Tennessee Valley Authority that 
flared into the open last week. The issue raised 
by chairman A. E. Morgan is honesty and integrity 
in the discharge of a public trust. He confronts 
the country with the necessity for a searching in- 
vestigation by Congress. 

Back of the present issue lies a history of five 
years of dissension and intrigue within the TVA 
board that almost from the first destroyed the 
essentials of representative administration. A glar- 
ing example was the publication of power rates 
within a few months after the TVA had been estab- 
lished, a decision not reached by the board as a 
whole. From an early date arbitrary one-man 
procedure became the rule in the TVA, and the 
public’s reliance on balanced and well-considered 
administration to safeguard its huge investment 
was betrayed. A proper investigation cannot avoid 
exploring this condition as well. 

In establishing the TVA the nation entered into 
a great experiment, one that promised to show 
what can be accomplished in comprehensive river 
development and what methods of organization, 
financing and administration are adapted to such 
an undertaking. The experiment obviously called 
for wisdom and judgment, but even more vitally 
for unswerving rectitude and fairness. The present 
danger is that the TVA will fail for lack of these 
indispensable qualities. Indeed, in view of what 
happened in the matter of the Berry marble claims 
and in the light of Chairman Morgan’s challenge, 
failure of the TVA may already be at hand. 
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Bureau of Reclamat P 
WaArer SPORTS AT GRAND COULEE, (Lejt) Saj: 
vests in case of a drop into the swift and icy waters of 
Columbia River protect these men, who are operati 
“pinchers” for pulling piling from cofferdams. (Above 
Nothing fancy about this diver. who was at the othe 
in pile-pulling operations. 


eCha 


Byron Bodimer Photo 
GALLIPOLIS DAM IN OPERATION. Recently finished. this dam near Gallipolis. O., controls water levels in 


aid of navigation on a long section of the Ohio and lower reaches of the Kanawha. Its record roller gates are 129 
ft. long and stop logs are aluminum trusses of the same length. 
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FIG. I. THE PERCOLATING DAM ON COYOTE CREEK IS RAISED WHEN WATER IS CLEAR, LOWERED WHEN WATER IS SILTY 
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Renewing Underground Water Supply 


by F. H. TrpBetrs 


Chief Engineer, Santa Clara Valley Water Conservation District, San Francisco, Calif. 


Data on operation of percolating areas is accumulated and applied suc- 


cessfully in renewing the underground supply of California’s Santa Clara Valley 


——— water storage ba- 
sins in the Santa Clara Valley, 
Calif., are being replenished success- 
fully with the aid of percolating 
areas in which are spread flood waters 
that have been held temporarily in 
surface storage behind five dams 
built for this purpose. Characteris- 
tics of the underground basins are 
now fairly well understood, there 
has been ample justification for the 
construction program that was 
adopted by the conservation district 
in 1929 and since water spreading 
operations have been carried on val- 
uable experience with percolating 
areas has been accumulated. Operat- 
ing technique and results are out- 
lined in the following. 

\ description of conditions obtain- 
ing in this district, underlying soil 
formations, and an outline of the 
general plan under which the storage 
dams were built, were published in 
Engineering News-Record, July 2, 
1936, p. 10. 

Conditions in the Sarta Clara Val- 
ley are favorable to replenishment 
of underground storage because the 
130.000 acres of highly developed 


agricultural land constituting the 
district is underlain by a mixture 


of iaterials eroded from the sur- 
rounding hills and heavily _ inter- 
laced with water-bearing gravels of 


varying thickness. Well logs indicate 
that about 10 per cent of the valley 
fill which is tapped by wells consists 
of water-bearing gravel or sand. 
These water-bearing materials, or 
aquifers, appear to be buried stream- 
channels of much the same character 
as the gravel or sand layers of a few 
feet in thickness that occur in the 
bottom of the present active stream- 
channels. 

The aquifers radiate from large 
alluvial cones of gravels and boul- 
ders on the present streams, they 
follow roughly the general direc- 
tion of the present surface drainage 
and frequently inter-connect. The 
aquifer material, like that in beds of 
the present streams, is quite open and 
porous. The theory is that as the 
stream channels changed repeatedly 
in the process of building up the 
valley floor, the aquifers eventually 
became buried in silt and clay which, 
although not watertight, tended to 
concentrate underground percolation 
in the more porous aquifers. 

The fact that pressure formerly 
was present in some of these areas 
sufficient to sustain artesian wells, 
supports the theory that the aquifers 
pinch out in marine clays at the 
lower end of the valley. If this is 
correct the underground storage ba- 


sin is enclosed or pocketed in the 


lower portion of the valley where 
the soil is fertile and long-time de- 
mand for irrigation water can be 
expected, 

If 10 per cent of the valley fill is 
water-bearing material and if 30 
per cent of this consists of voids 
that can be used for water storage, 
then 3 per cent of the total volume of 
the valley fill can be utilized as an 
underground basin. This 
means that within the feasible pump- 
ing lift of 200 ft. there is available 
under the area included in the dis- 
trict, storage for ten to 


storage 


twenly 
times the total surface storage. A 
sidelight on this estimate is the fact 
that underground storage in this area 
actually has supplied a 40,000-acre-ft. 
overdraft per year for the last 20 
years of subnormal rainfall, and 
during that time has sustained full 
production and 
throughout the entire area. 


property values 

However, during this two-decade 
period of overdraft the water table 
went down an average of 100 ft. or 
more to an all-time low in November 
1934. This low was reached just as 
the district was ready to profit from 
its preparations (carried on for 
for putting 
water underground. Since spreading 
operations began, some 2.000 wells 
distributed over the entire valley 


more than 15 years) 
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Fig. 3. Wire percolating dam on Guadalupe Creek. 


have been measured regularly. From 
early observations it was possible to 
select about 25 “index” wells which 
are measured weekly to determine 
the time of the most significant high 
and low levels. At these times, all 
the wells are measured and the levels 
recorded. 

The rise of the water table has 
been greatest and quickest in the 
upper reaches of the delta 
where streams debouch onto the val- 
ley floor. Naturally, the rises are 


cones 


most marked where the artificial per- 
colating areas have been maintained 
on the gravel cones. However, the 
rises begin in the Fall before any 
runoffs or even before any rainfall 
occurs, because the cessation in the 
fall of seasonal pumping allows quick 
rebound of water levels in the wells. 
This represents the refilling by per- 
colation of the localized depression 
around each well (ordinarily called 
the well cone) caused by Summer 
pumping. 

Average fluctuation of the water 


table in the Santa Clara Valley is 
meaningless points at 
which the fluctuation is observed are 


unless the 


grouped and averages are taken in 
each group. There are three natural 
groupings: First, the gravel percola- 
tion areas at higher elevations on the 
delta which constitute about 
12 per cent of the Valley area. The 
water table in this zone is influenced 
principally by the conditions ob- 
taining just at the time with respect 
to percolation from storm waters or 
from reservoir releases. Second, the 
area in which artesian wells flowed 
before irrigation general, 
which constitutes about 26 per cent 
of the total. This area is influenced 
principally by pumping both in the 
area itself and in the zone above it 
from which the supply comes. Third, 
and finally, there is the central or 
lower portion of the valley floor, 
constituting about two-thirds the total 
area. Fig. 4 shows the location of the 
three areas used chiefly for perco- 
lation. Two of these, the Coyote and 


cones 


became 
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Guadalupe-Almaden, 
from large storage reservoirs 
can release water to maintain s| 
flow on their gravel cones for 
months. The graphs in Fig. 5 
that water table fluctuations in 
percolating areas have a much 
range and a more rapid fluctu 
especially in the rising stages, 
elsewhere. 

Streamflow is measured co 
ously where the streams de! 
from the mountains (at the 
of the gravel cones) and agai 
low the lower limits of perco! 
Beyond these lower gaging s! 
the flow is wasted into the Bay, | 
the difference on any 
or group of streams between me: 
ments at upper and lower mex 
ing stations represents the an 
of deep percolation. 

Methods and facilities used 
getting water underground fall into 
three classes: natural streambed pe 
colation; artificial streambed perco- 
lation (reservoirs) and off-channel 
percolation (winter irrigation). 

The first of these is the most im- 
portant because the natural stream 
channels usually have sand or gravel 
bottoms and in their upper reaches 
most of them have very extensive 
gravel cones, apparently with more 
or less direct access to the aquifers. 
These upper gravel areas will quickly 
absorb a large amount of water 
during the first stream flows of each 
season and pass it rapidly into the 
aquifers, which distribute it to the 
surrounding material in which they 
are imbedded. However, the limits 
of the gravel cones cannot be ac- 
curately determined. 

Each of the principal streambeds. 
especially those upon which there is 
reservoir control, has been staked 
off in sections one mile long and per- 
colation rates in each mile are meas- 
ured. The rate of streambed absorp- 
tion is naturally greatest at the 
upper end of the streams, where the 
material is coarser, the grade steeper 
and velocity is sufficient to prevent 
much silting. Farther down. the 
streams traverse marine 
posits sufficiently impervious to pre- 
vent much seepage. 

The second class of percolating 
works, namely, streambed _pervolat: 
ing areas or reservoirs, have been 
constructed in the beds of several 
of the larger streams and are mail 
tained to augment natural stream 
bed percolation. Percolation in these 
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Fig. 4. Map showing location of three main percolating areas. 


areas, is determined by gagings. 
The third class or off-channel per- 
colation, is in all respects an irriga- 
tion operation with the objective of 
deep percolation. Typical results on 
some of this winter irrigation in two 
seasons are shown in Table I. 


Typical percolation reservoirs 


To augment natural channel per- 
colation, favorable streambed areas 
on some of the principal streams 
have been made into artificial per- 
colation areas by creating reservoirs 
in the stream channels themselves. 
To be favorable to this purpose the 
topography must permit submerg- 
ence of maximum area by a dam 
of minimum cost. A second require- 
ment is that current meter measure- 
ments show high rates of percolation 
at low flows. Such locations, for the 
most part, are well up toward the 
sides of the valley where the sur- 
face material is coarser and more 
open. 

There are two large percolating 
reservoirs. One is just below the 
lower gorge of Coyote Creek, where 
the river passes through a very nar- 
row section of the valley entirely 
filled with rather coarse gravel, be- 
low which a well-developed gravel 
cone has been formed. The second 
is at the junction of Guadalupe and 
Almaden creeks. Above these two 
per-olating areas is a total of 45,000 

of surface storage which 


pr ly will be doubled later on. 


This should enable percolating reser- 
voirs below to be operated most of 
the summer and fall seasons. 

The Coyote Creek percolating res- 
ervoir was formed by a dam 10 ft. 
high and 150 ft. long, with a mov- 
able or collapsible super-structure 
(Fig. 1). It is not used when the 
stream flow is muddy; the operating 
plan is to remove the collapsible 
super-structure before winter floods 
come and thus to prevent the reser- 
voir from being silted up. When 
winter flow has subsided to a point 
where it is reasonably clear the dam 
super-structure is raised and desilted 
reservoir releases are spread for 
percolation. 

Raising the super-structure to de- 
tain water is permissible only when 
the silt content is low enough to 
show not more than one part in 
2.000 of silt settling out in ten min- 
utes. This test is made in a specially 
graduated glass cone holding about 
one quart. (Turbidity can be deter- 
mined automatically by a_ photo- 
electric cell.) 

The Guadalupe-Almaden reservoir 
is operated at several different levels 
with downstream portions progres- 
sively lower by 2 to 3 ft. It is formed 
by the construction of very simple 
and inexpensive wire sausage dams 
which should not be more than 2 or 
3 ft. high (Figs. 2 and 3), built in 
series in the streambed. Percolation 
resultant from such structures is 
close to a direct function of the 
area submerged, hence they afford a 


considerable measure of control of 
percolating areas. They can be built 
with but little skilled labor at a 
cost of about $7 per ft. 

In constructing the wire percolat- 
ing dam shown in section in Fig. 2, 
one edge of the wire mesh is 
fastened to the steel cable marked 
A, the mesh is laid across the pre- 
pared bottom to B where anchor 
pegs are driven to hold it while it 
is pulled up around subsequently 
placed gravel and then is fastened 
down by the numerous tie wires 
marked C. Finally it is brought up 
along the steel fence posts to be 
fastened to the top cable D. The 
mesh is obtainable in widths just 
sufficient to meet these requirements. 
Wire diameters and mesh size are 
specified as desired, heavy for coarse 
gravel and lighter for fine gravel. 


Off-channel percolation 


Off-channel percolating works for 
winter irrigation are used chiefly in 
upper portions of the valley where 
gravel deposits are extensive. Diver- 
sion from main streams to the off- 
channel gravels is accomplished by 
low diversion dams, canals and dis- 
tributing works. The streams are so 
flashy that where there are no large 
detention reservoirs much additional 
water can be conserved by small 
amounts of storage at these diversion 
dams, which are emptied and filled 
with each storm, sometimes half a 
dozen or more times in one season. 
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TABLE I TYPICAL PERCOLATION RESULTS FOR 1936 AND 1937 


Total water Percolation Natural* Length of 
entering in Off-channel Wastage into streambed 

valley floor reservoirs percolation tide water percolation affected 
acre-ft.) (acre -ft.) (acre ft.) (nere-ft.) (aere-ft.) (enilen) 


Ho » OOO "oO ")oOs0 4 
iit a 
| 


Wo 
lot 


aiud five 


SABLE EXAMPLES OF OFF-STREAM PERCOLATION KESULYS Old diversion ditches have |: 
i 


Amount of Equivalent Arena 
percolation depth of submerged 
Location ‘Type of nail Season (acre-ft.) coverage (ft) (acres 


quired by the district here and 


and rebuilt to convey flood w 

yard (Ciravelly vineyard at 1,216 : 
Abandoned It, acre cone, 1086 2 USO is v5 desilting basins for clarificeati 
Abandoned KK. acre loon wit7 5 5 a. s 

fore it is used for the winter 


of continuous operation 


tion. A very considerable am 
water is put undersround by 


devices; in places irrigated « 

rAULE EXAMPLES OF PERCOLATING RESULTS IN TWO STREAMBED RESERVOLLS | \ 7 ’ f 

Area Perlod Amountof Percolation ouMy Guriny the season © a 
. of use percolation rate stream flow (LOO days ol 

Location Seanon days acre ft (ft. per day’ 

1oae xT , Ow 18 the amount may be more thar 


Coyote Creek Crorge 


Coyote Creek Crorge i! us? lu 1b. 
‘uadalupe Aliaden baits 6 000 


juadalupe- Almaden ; 1a 0AM : absorption in small areas of th 


acre-ft, per acre. Measured rat 


* The rate is expressed in ter if tp orf day have been as high as 4 to 5! ft 
per day. For larger areas the rates 
PARLE IV TOTAL ARTIFICIAL PERCOLATION Pou 193i are shown in ‘Table UL. 

Prom report of resident engineer J. W. Hunt Diversions for winter irrisat 


Absorption ler cent from two old) reconstructed ditch 
Percolation Works acre-tt of total 
Old Page Diteh S,O10 q ? 


New Page Diteh Hos 5,530) acre-ft. during L986 and Lo 
Manson Diteh 2t6 : . ° ne 
Ponitencin Creek Pond 18 : 962 acre-ft. in) 19387. Most. of 


and the new Vasona Canal to! 


Total off-channel percolation 45 ‘ water undoubtedly passed di 


Ciuadalupe- Almaden Percolation Keservau ive . 
Coyote Percolation Reservoir 1,72 2 into underground storage, as ul 
Potal Artificial Streambed one spread on highly absorbent a 


tevens Creek Pond 


Coyote River Ponds 


of great depth and at a time whi 
there was litthe evaporation or trai 


Potal Temporary Stream bes sel ‘ io oO 


Foster Well ; 03 piration, Such portions as did 1 
Potal Artificial Pereol o Be loo 00 quickly sink below the rane 
the tree roots, but instead we 


ABLE Vo PROGRESSIVE RISE IN AVERAGE () WATER TABLE LEVELS stored in surface layers of soil, woul 
Elevations in fect above sen level be available for consumption by thy 


Period of the year 1934 1935 trees next season where il ke 

Vere ‘ High bts 
Law ’ is 

Former ian ar Hlhigh “ 
low { at) 


femainder of the chatrict tligh ‘ , R l , a | ; | y 
tomaina " . fesults of replenishment: program 


Low 


correspondingly their normal ci 


Average over ontire distri High 
By varying the rate of reseryou 
releases the point where the watet 
goes underground can be controlled 
to a considerable degree. The larger 
the quantity of flow from the res 
t—+-4-} voirs the farther downstream it will 
go and the deeper the underground 
penetration. Hence, if} water | 
lag in wells in the lower part 
valley, the indicated remedy 
increase the rate of reservoir releases, 
or, if there are favorable gravel beds 
of porous areas near the lower en: 
| of the valley, percolating reseryors 


+ et See COND FRC TT CSO or off-channel percolating works ma) 
1937 be constructed there. 


ater table fluctuations in the three areas of the conservation district Che total amount of water 





10, 1938 


Apr 
“ft 


946 Season 


Jig. 6. Rates of percolation in two 
large spreading areas, 


beneficial use in) 19387) (a normal 
rainfall and runoff season) = was 
about 102,000) acre-ft. or about 60 
per cent of the total runoff, About 
12 per cent of this (Table IV) was 
passed underground through the use 
of artificial Works lig. a shows the 
average rise in the several zones for 
several years. 

From an all-time low in 198-4 to 
January 1, 1938, the water table has 
risen more than LOO ft. in’ places 
near the stream percolation works. 
In the main or central portion of the 
valley the average annual rise has 
been rather uniform. The total has 
been more than 30) ft., of which 
nearly one-half occurred during 
1037. This was practically a normal 
year and the first year in which all 
of the district’s works were in-use. 

During 1937 reservoir releases on 
the principal streams made it” pos- 
sible to supply the percolation areas 
continuously during the summer, 
ind as a result percolation through 
the radiating aquifers which rated 
as a distributing system, held up the 
water levels of the wells in the cen- 
tral portion of the valley, practically 
clininating the usual summer drop 
resultant from irrigation pumping. 
Ihis appears to make the spring rise 
i permanent gain. The additional 
pressure caused by the higher water 
levels in the central part of the val- 


has also caused the old artesian 


busin to rise sharply (more than 10 
i.) during the year. Altogether the 


, ys underground water storage 


( 


actually been replenished in av- 
« years about three times as fast 


t had been going down. 
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lresnos Garbage Plan Succeeds 


ryy 
Pe SANTTPARY  FILI 


varbage disposal and the low-bods 


METHOD of 


motor tracks spec rally desivned to 
reduce the cost of garbage collec 
tion at Fresno, Calif., have continued 
to be as successful as was reported 
in the article published in’ Engineer- 
ing News-Record April 25, 1935, p- 
0 

A Fresno city official stated, when 
interviewed by a representative of 
this journal recently: “In the three 
years since this equipment was put 
in-service we have made no replace 
ments, and although money has been 
laid aside in the budget for this fiseal 
year to replace five of the L}-ton 
motor trucks (provided with special 
bodies for hauling garbage) — the 
equipment shows no indication of re- 
quiring replacement. We keep a very 
close cost account on all these trucks 
and other equipment, including not 
only cost of operation but also main 
tenance, depreciation and overhead. 
With depreciation at $210 per year 
and overhead at $1605.51 per year, 
the total average Cost pet mile for 
the past year was 6 ¢. per truck and 
some have run as low as 5.4 ¢. Under 
these conditions the department has 
operated so economically that it has 
been possible to reduce the garbage 
collection rates paid by householders 


three times in the three years the city 
has maintained this serviee for its 
residents. 

“The total quantity of garbage 
hauled in the past year was 760.094 
cu. yd. and using the unit of weight 
we have found to be near a correct 
average the weight equivalent: would 
be 17,301 tons. Por this quantity the 
entire disposal cost was $5,103.81 of 
29 ¢, per ton. This ineludes the cut 
and-cover method of disposal de- 
seribed and illustrated in the article 
mentioned in the first paragraph of 
this article. 

“A noteworthy feature of the serv- 
ice rendered by the city’s waste dis- 
posal department is the hauling away 
and disposal of rubbish without ad 
ditional cost to the householder. 
Household rubbish, old Newspapers, 
garden trimmings and other waste 
accumulated at) residences totaling 
51.627 cu. yd. has been hauled away 
and disposed of by this department 
during the past year on a regulat 
pickup schedule made once or twice 
a month. Cost of this operation is 
included in the garbage disposal fig- 
ures piven. 

The Fresno waste disposal depart- 
ment is under the direction of Jean 
lL. Vineenz, commissioner of Public 


W orks. 


we 

Fig. 1. Fresno garbage truck of special body design which enables scavengers to 
load from street level as shown. Metal frame below truck body in foreground 
is for carrying the seavenger’s tub. 
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Interpreting Data from Strain Rosettes 


by Georce E. Beccs and ELmMer K. Timpy 


Princeton University, Princeton, N. J 


A practical and rapid procedure for deducing stresses from strain 


measurements on four gage lines on a plate subjected to stress 


Determination of the principal stres- 
ses and strains on a plate subjected to 
strain in two dimensions by taking 
tensometer measurements on rosettes 
of intersecting gage lines has been 
practiced only in the most scientific 
of investigations. More frequent use 
of the procedure is desirable, and this 
article by Professors Beggs and Timby 
setting forth the mathematical theory 
of strain rosette measurements and a 
form for recording the data is a dis- 
tinct aid to that end. Important pioneer 
strain rosette work in this country was 
done two decades ago by Dr. William 
Hovgaard in connection with ship de- 
sign. The Creek Dam 
vestigation of ten years ago and the 
current steel rigid frame studies at the 
Bureau of Standards represent other 
examples of rosette work, to which 
should be added 
studies in university laboratories. In 
their work, Professors Beggs and Tim- 
by developed a technique for making 


Stevenson in- 


various academic 


the strain measurements which is as 
important to the success of the proce- 
dure as interpretation of the results. 
An article presenting this technique 
will be published next week.—Editor. 


I A RECENT TEST of a structural 
model it was required to determine 


the stresses and strains at each of a 
number of points. This was accom- 
plished by means of strain measure- 
ments made on four 1-in. gage lines 
spaced 45 deg. apart and intersecting 
at the points. As diameters of 1-in. cir- 
cles, the four gage lines were desig- 
nated as rosettes, and always had the 
orientation shown in Fig. 3. Huggen- 
berger tensometers were used to meas- 
ure the strains, whose interpretation in 
terms of design data is the subject of 
this article. The advantages of measur- 
ing four gage lines instead of three 
have already been pointed out by Dr. 
William Hovgaard and Dr. William 
R. Osgood. in the references cited at 


the bottom of the next page, and to 
them the writers indebted for 
some of the ideas herein. 

The plating at the location of the 
rosette was considered as a thin sheet 
of elastic material of indefinite extent 


are 


subjected to unknown — coplanar 
stresses when the model was loaded. 
With four measured strains taken on 
the four axes of a rosette as basic data 
the problem was to write formulas 
for: 

I. The four direct stresses (so. soo. 
S45. and $;3;) parallel to the four axes 


respectively. 


Fig. i. Typical setup of tensometer 
over rosette of four intersecting 
diameters of a 1-in, circle. 


II. The shear stresses (qo. g 
and) qis5) parallel to the 
axes respectively. 

III. The principal 
(ss, for maximum algebraic val; 
sg, for minimum algebraic value 

IV. The principal shear s 

+-q maximum and —gq mini: 

V. The maximum internal 
stress in the plate. 

VI. The principal 
(e; for maximum and eg for mi: 
algebraic value). 

VII. The principal 

}-y maximum and —y minimu) 

VIII. The directions of the 
pal direct stresses and strains. 
value of angle, Oma, for the maxi: 
algebraic value of stress and 
and another angle, Omio, for 
minimum algebraic value. of 
and strain, both 
clockwise from the 0 deg. axis 
both less than 180 deg.). 

It was considered desirable t 


direct | 


direct st 


shear st 


measured co 


a computation form that would 
vide a systematic calculation o! 
quantities listed under items I to \ III 
above. A copy of this form, toge'! 
with a partial explanation of its 

is a part of this article. (Fig. 2. 

In deriving the necessary for 
the following notation, in additio 
that cited above and on the com 
tion sheet, was used: 

e, = unit strain in any directio: 

En 1000 (e:); notation adopt 
reduce the number of = zer 
decimal values. 

S, == unit direct stress acting in dire 
tion n, that is perpendicular | 
surface of a plane perpendicu! 
direction n, in lb. per sq. in. 

8, = direction of principal 
stress, g, measured counter 
wise from the 0-deg. axis ani 
than 180 deg. 

gx == unit shearing stress act! 
direction n, that is on a plane 
lel to direction n, in lb. per = 
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1000 times the unit strain observed on the respective axes 


Constant, 0.3, is Poisson's Ratio (m) 


(447) 


| 31670 (9) | Constant, 31870, is ae 
31870 (10) 7 1000 (1-m?2) 





| 31870 (11) So, etc.,are the unit direct stresses parallel to the respective axes. 
| 31670 (12) 
(15-16) 
(14-13) 

| ; 0.5 (17) Unit shear on 0° axis. q9o = —Qo 

2 [ G45 | 0.5 (18) *— Unit shear on 45° axis. Qi3s= —aqas 
1 (17)? 

| (16)? 
(214722) 

| 23 


+05(24) “Principal” unit shear stress, located on planes making 45° with the principal 
(13414415 +16) stresses. 


0.25 (26) 
(27425) One principal unit direct stress — (max).*** 
(27-25) Other principal unit direct stress — (min).*** 





& 
: 
a 
4 
x 


+ $e 


Maximum unit shear stress in the plate at the point. Located either on a plane 
0.3 (28)** _ normal to the plate at an angle of 45° to the principal stresses, or on a plane 
O3:629)"" at 45° to the surface of the plate. 
(28-32) 
(29-31) 
| 0.0000345 (33) | *1000 times one Prin. Unit Strain — (max).* * * 
| 00000345 (34) *1000 times other Prin. Unit Strain — (min).* * * 


a ou owe 


nm 


+(35-36) ] = 1000 times Prin. Unit Shear Strain — parallel to a plane making 45° with the 
~(172 18) Principal Strains. 
‘| From table _| 
1 (39) + 180° 
@ FOR MAX. STRAIN The counterclockwise angle from 0° axis to Ss (less than 180°) 
@ FOR MIN. STRAIN ‘|| 


rome a | 
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ee 


All unit stresses ore in Ib. per square inch. 
Numerals within parentheses or radicals are line numbers 
Direct stress is considered positive when tensile. 
Shear stresses are positive when acting in o clockwise direction if viewed directly 
* The constant, 0.0000345 is 1000 divided by E. 
** The constant, 0.3 is Poisson's Ratio. 
*** The maximum and minimum algebraic values. 
E= 29,000,000 Ib,/sq. in. 


Fig. 2. Outline of computation form used to convert observed strains into design data. Explanations beside lines of the form 
are developed in the text. 
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hed papers referred to in this Article Architects and Marine Engineers, N. Y from Strains on Four Intersecting Gage 
erinination of Stresses in Plating City, November 19, 1931, by Dr. William Lines 45° Apart.” Journal of Research, 
rain Measurements,” Paper No. 1,  Hovgaard Bureau of Standards, No. 6, December 


“eneral Meeting, Society of Naval “Determination of Principal Stresses 1935, pp. 579-581, by Dr. William R. Osgood. 
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Arrangement of four gage lines 





Fig. 3. 





that make up a rosette. 






y principal unit shearing strain. 
k = linear modulus of elasticity in 






lb. per sq. in. 
FE, = modulus of elasticity in shear, 







in lb. per sq. in. 

m Poisson’s ratio, ratio of the unit 
strain perpendicular to a_ direct 
stress, to the unit strain parallel to 
the direct stress, both strains being 
entirely a result of a single direct 












stress. 





Convention of signs 
Direct strains and stresses are taken 
as positive (-+-) when tensile. while 





shearing strains and stresses are posi- 
tive (-+-) when the shearing couple 
direction. In the 






has a_ clockwise 
following presentation the formulas or 


equations incident to the derivation 







are followed by a letter in paren- 






theses. Formulas for quantities listed 
under items I to VIII are indicated by 


the line number on which they occur 







on the computation form. 

By moments of forces about a 
corner of the plate element shown in 
Fig. 4. 


Go = —oo and gy; = —qiz;. Conse- 







(or of a rectangular element): 






quently only go and q4; are listed on 
the computation form. Also in the 
following derivation of formulas. qo 
will be used for either qo OF —Qoo0 
gas will be used for 







and similarly 





either gas OT —135- 





Stresses along gage lines 





From elementary applied mechan- 
ics. equations for unit strain may be 






written as follows: 








€ So So0 
i007 F~ ™ EF (a) 
€ San : s ‘. 
1000" E "E (b 






Solving Equations (a) and (b) 
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simultaneously gives, 
E 112) 
1000 (1 — € + meso) (13) 
‘~ Dasa inial (14) 


1000 (1 — m?) 
Similarly 


E 


“ (45 +7 35) 5 
1000 (1 — m?*) sig ens (15) 


8&4 
45 


E 


; ‘ , : .) ; 
1000 (1 — m?) (€135 TP Megs (16) 


In the derivation of the formula for 
go (Eq. 19 below) it is assumed that 
the element shown in Fig. 4 for the 
45-deg. and 135-deg. stresses is split 
along the diagonal MN, and that the 
element is a l-in. cube, subjected to 
two dimensional stress as shown. That 
portion of the element which is above 
the line MN is considered as a free 








<2 
yy 











5 s + 
ow ts 






AL 

Fig. 4. How the direct and shearing 
unit stresses act on the elements 
of a plate. 


body. A resolution of forces is made 
parallel to the diagonal MN: that is, 
parallel to go. The numerically equal 
streses gy; and qi3; have 
nents, parallel to MN, which are equal 
in magnitude and opposite in direc- 
tion. Therefore gy; and qi3;5 need not 
appear in the equilibrium equation 


compo- 


= 1 1 
es . 
go = 85— —is = (c) 
\ V2 v2 
or : 
1 . 
go= a (845 — Sis) (19) 


If the element shown in Fig. 4 for 
the 0-deg and 90-deg. forces is also 
assumed to be a l-in. cube, split 
along the diagonal PQ, then, by reso- 
lution of forces parallel to PQ, 


qas = <5 (S00 — 80) (20) 

Next considering the unit stresses 
acting on a triangular portion of the 
rectangular element in Fig. 5, a reso- 
lution of forces parallel to the direc- 
tion of q. may be expressed by the 
equilibrium equation which follows: 


NEWS-RECORD: 





March 10, 439 


gq. ds = So dy cos 8 — So, dr 
— qy dx cos 9 + qo dy sin®. . 


in which —qgo is replaced by 
Dividing (d) 


tuting 


‘ 
d 
by ds, and 








= sin 0, and — = cos O 
ds 


ds 


gan = So sin 9 cos 8 — Soo sin 0 


+ qo (sin*®@ — cos*O) 


To find the maximum and mi 
value of gu, and the angle @, ai 
it occurs, q, is differentiated th 
respect to © and the de: 


equated to zero. The function «{ 9 
resulting defines 0, «x and 0, ind 
these values substituted in (e) { sh 
the equations for the maximum and 
minimum principal shear stresse-. 9 
and —gq respectively. These ra 
tions are readily performed if (+) js 
first written in terms of the doub| 


angle 


Qa = =~ (80 — 890) sin 20 — qo cos 20 


Differentiating 





dq» : 
cs = (so—890) cos 20+ 2¢ sin? 
s 


Equating the derivative to x 
following function of @ is obtaine: 


€ 9, om 
tan 20; = 





From (h) it is possible to 


(Syo— So \ 
sin 20, =+ 
v 


89 890)*-T 


cos 20,.= + - 
Vv 


(8 So (Zq 
d 


which, when substituted in (i 
the equations for the maximu 
minimum shears, hereafter des 


; 


as q, the “principal” unit shear stress 


' 


it is evident 


From (19) 


may be written as 


a es sci 
a ‘ aT 
q=-2>95 V (s0- 890)" + (S45— 81 





Principal direct stresse- 
The principal direct str 
determined in a manner simils 
just described for the determina 
of the principal shear stress. !! 
forces on the triangular el: 


resolved parallel to s. (Fig. » 
if operations are performed 





V 
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Fig. 5. Stresses acting on a rectangular 
: element of a plate. 

resulting equation of equilibrium 

jmilar to those which were per- 


formed on (d) it will be found that 


9 
as (k) 


tan 20 : 
(so — So) 


It will be noted that the two values 
of 0, given by (h) lie midway 
between the two values of © given by 
ik). Therefore the principal unit 
shear planes are at 45 deg. with the 
incipal direct stresses. 

The equation for the maximum and 
minimum direct stresses will be 


pr 


1 1 nee eeeeeneneeceeeennenennenenent 
89 + 890) + 9 WV (80—89 24 (2qo)? 
- 


t 


(m) 


From the relation expressed in (19) 
t is possible to rewrite (k) and (m) 
is (38) and (0) respectively. 





(S45 8135) Q¢ 
20 See caer (38) 
(So— 890) 
| es 
) S90) > WV (so—s 45— 8135)* 
(oO) 


The sum of the direct stresses in 
the O-deg. and 90-deg. directions is 
equal to the sum of the direct stresses 
n the 45-deg. and 135-deg. directions. 
This may be shown as follows: 
Consider a cubical element of mate- 
rial with unit dimensions and oriented 
with sides parallel to the O-deg. and 
“deg. directions, split along the 
diagonal parallel to the 45-deg. direc- 
tion, (Fig. 4.) A resolution of forces 
normal to the diagonal gives 
1 ae 
9 \8o-r 890) — go (p) 
If the cube is split along the diago- 
parallel to the 135-deg. direction, 
ind a resolution of forces made 
rmal to this diagonal, it will be 


890) + Go (r) 


Addin (p) and (r) provides the 


desired relation 


845 + S135 = 80 + Soo (t 


It was believed that a better value 
of s. would be obtained if this rela- 
tion was used as a means of incorpo- 
rating a greater number of the experi- 
mental observations in the equations 
for the calculation of the principal 
stress. With this substitution equation 


(o) becomes 


= 2 Vv (so — 890)? + (S45 8135)° (u) 


Since s; was designated as the maxi- 
mum principal direct stress, and sy as 
the minimum principal direct stress. 
and further, since the second term on 
the right of (u) equals q, from (25). 


1 
& = 4 (80 + Seo + 845 + Siss) +4 (28) 


& = 4 (So + S90 + S45 + Sia) — q (29) 


Principal strains 
Equations for the principal direct 
strains may be written at once in 
terms of the principal direct stresses, 


the modulus of linear elasticity. and 


Poisson’s ratio 


€s & Se 


100° FE "=F (v) 
i eek : (w 
"31000. E "E " 


and solving (v) and (w) 


1000 35) 
= -~(Ss — MS 35 
€5 E 5 nr 2 
1000 
a=- E (Sg — M85) (36) 


By definition, the principal unit 


shear strain is 


i te 
y= (x) 
The relation between the linear 


modulus of elasticity and the modulus 
of elasticity in shear is contained in 
the following equation (see any book 
on applied mechanics of materials) 
the derivation of which is dependent 
a consideration of the linear 
and shearing deformations of an ele- 
ment of a plate subjected to pure 


upon 


shear 


E 


E; = (z) 


p 2 (1+ m) 
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for 1000 


times the unit strain in each case gives 


369 


A relation between q and the princi- 
pal direct stresses. s; and sg. is 
obtained by subtracting (29) 
(28) 


from 


Substitution of (z) and (aa) in (x) 


gives the equation 


§ Ss + ms MS 
y=- — ab 


E 


in which y is the principal unit shear 
strain. The expression in which Y is 
1,000 times the principal unit shear 


strain is 


: 1000 “7 
Y =- E (85 — 8S + ms, — ms 37) 
The “max. internal shear” in line 
30 on the computation form is defined 
as the maximum shear that existed 
anywhere in the plate, either on a 
plane normal to the plate at an angle 
of 45 deg. to the principal stresses, 
or on a plane at 45 deg. to the surface 
of the plate. Accordingly, the value 
entered in line 30 is the same as line 
(25) if the values in lines (28) and 
(29) are of opposite signs; but if 
these values have the same sign the 
value in line (30) is entered as one- 
half of the numerically larger of the 
two values in lines (28) and (29). 
The value entered in line (41), “0 
for maximum strain,” is either one- 
half of the value in line (39) or one- 
half of the value in line (40). The 
choice between these two values is 
dependent upon the following fact: 
Two adjacent measured strains of a 
rosette are each algebraically greater 
than either of the other two measured 
strains, and the axis of the algebrai- 
cally maximum principal strain is 
necessarily between the pair of alge- 
braically greater measured _ strains. 
This is the “9 for 
maximum strain” is recorded in line 


axis for which 


(41). The value in the next line, 
(42) is a positive angle, 90 deg. 


different from that in line (41), either 
larger or smaller, but always less than 
180 deg., and corresponds to the 0 
for minimum strain. 

The convenience and accuracy of 
the computation form described in this 
article have been verified by use in 
the computation of several hundred 
rosettes. The complete computation of 
the values on the forty-two lines of the 
computation form requires not more 
than 6 minutes time of an experi- 
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I ig. 6. Typical computed stresses and strains pictured in relation to a given 
rosette on which the strain measurements were made. 


enced computer using a slide rule or 
calculating machine. Rosette compu- 
tations made by this and by other 


Sewer Stoppages 


Y REAT IMPROVEMENT in maintain- 

y ing Los Angeles sewers, par- 
ticularly with reference to stoppages, 
has resulted from the adoption of a 
plan for continuous, routine inspec- 
tion instead of attention only when 
trouble was reported. The present 
program is to make an inspection at 
all sewer manholes regularly every 
6 mo. and where conditions are bad 
to put in intermediate inspections at 
3-mo. intervals. Whenever abnormal 
conditions are noted, investigation is 
made at once to determine and rem- 
edy the cause before there are seri- 
ous results. The results attending 
this plan become apparent from a 
comparison: Ten years ago, at a time 
when the total mileage of sewer mains 
was 1,989, a typical figure was 1.253 
sewer stoppages in a 12-mo. period. 
Now, with about 3,000 mi. of sewers 
but with continuous routine inspec- 
tion and maintenance, the stoppages 


published methods have been found 
to give the same numerical results. 


The strains and stresses computed 





Cut 90 per cent 


per year have decreased below 100. 

Under the old method of removing 
obstructions a hand-operated, jointed 
sewer rod was used to prod and 
shove the foreign material in the 
line. A severe limitation under this 
method was the slow progress re- 
sultant from the use of man power 
under adverse working conditions. 
Stoppages resultant from grease, in- 
dustrial wastes, roots, and rocks or 
sand required anywhere from two 
hours to several days to clear and 
sometimes necessitated excavation to 
expose the pipe. 

Under the hand-labor method a 
crew of four men, even when work- 
ing in sewers that were rodded fre- 
quently, and when cleaning only 
small amounts of roots, usually could 
not rod more than 800 to 1.000 ft. 
per day. This was little more than 
half the rate of progress now possible 
under a new plan of operation which 





ne 
I 1g. 1. Power-driven sewer cleaning rig in operation. 
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on the above form are pictur 
relation to the strain rosette t} 
plating, in Fig. 6, coordinate 

and stresses being shown in (a) and 
(b) and the principal strain- and 
stresses in (c). When such resu!:- fo; 
many rosettes are plotted on a 
ing of the measured structure, 
comes possible to draw lines sh 
flow of stresses and strains throu !joy 
the material and thus to reach \ aly. 
able conclusions on structural a: tion, 





Next week, an article by the same 
authors will present the technique of 
making strain rosette measure: fs, 


uses a power-operated machin 
a crew of three men. 

Under the new program a 
spring-steel rod is thrust. through 
from one manhole to the next and 
then is reeled back and forth, thrust. 
ing and pulling tools of various sort 
until the obstruction is cut out and 
cleared away. The spring steel rod 
enters the sewer line through a piy: 
with smooth bends which is inserted 
in the manhole to guide the rod into 
the sewer and start it longitudinally 
into the section to be cleaned. The 
rod revolves slowly at the same time 
that it is thrust forward or pulled 
backward. 

Where roots, grease or sand de- 
posits are heavy, slow rates of cul- 
ting are used; where bad joints oc- 
cur care has to be taken to prevent 
breaking the pipe. In some cases 
sewers are nearly closed by hard 
circumferential deposits of industrial 
wastes that incrust the inner surface. 
To meet such conditions a special 
cutterhead has been designed and is 
made in two sizes. The first starts al 
0 and opens the line to a 4-in. diam- 
eter. The second tool cuts from 3 in. 
to 7 in. and is used in 8-in. sewers. 

Where sand cleaning is required, 
rubber sand cups following an agi- 
tator are attached to the rod: augers 
are used for grease, which is flushed 
out after being loosened. 

A 500-ft. length of the spring 
steel rod ordinarily lasts through the 
cleaning of about 25,000 lin.-ft. of 
sewer, a cost for the rod of less than 
half a cent per thousand fect of 
sewer cleaned. 

Sewer maintenance is under the 
supervision of H. P. Cortelyou, 
deputy city engineer in charge of 
waste disposal. Lloyd Aldrich is cit) 


engineer of Los Angeles. 
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LONGEST HIGHWAY LIFT-SPAN RISES 95 FT. FOR JAMAICA BAY SHIPPING AT NEW YORK. IT IS 540 FT. LONG 











Erecting the Marine Parkway Bridge 
CU . ~ 


by W. K. Greene anp E. E. MCKEEN 


Assistant Engineers, American Bridge Co., New York, N. Y. 


Fourteen of 15 spans in New York City structure assembled on barges and 


floated into place. Bridge includes longest highway lift-span 


“panninG RocKaway INLET in New 
S York City is a new highway 
rossing that literally floated into 
place. for of the fifteen spans in the 
Marine Parkway Bridge, fourteen 
were erected on car-floats or barges 
ind. on them, moved to their final 
positions in the structure. Free use 
was also made of floating equipment 
in erecting the towers for a 540-ft. 
lift-span, central unit in the bridge 
and the longest highway lift-span 
vet built. The erection of the super- 
structure of this bridge in the record 
time of 74 months was made possi- 
ble by the floating method of erec- 
tion, and was one of the most ex- 
tensive operations of its kind ever 
indert iken, 

Marine Parkway, which passes 
over the new bridge, connects Flat- 
bush Aye., Brooklyn, with highways 
on Rockaway peninsula and_pro- 
vides ready access to Jacob Riis 
Park on the oceanfront. The bridge, 
699 ft. long, contains, as stated, 
it. through-truss lift-span, and 
ils flanked on each end by a 
o40-f). through truss fixed span and 
SIX k-truss spans varying in 
nt from 97 to 214 ft. The deck 


‘pans are arranged in a_ two-span 


continuous unit, a three-span contin- 
uous unit and a simple span. About 
13.000 tons of structural steel was 
required, of which 3,400 tons is sili- 
con steel, which is used in the 
through spans and the towers. 

The crossing provides for both 
vehicular and pedestrian traffic on 
a four-lane, 44-ft. roadway and a 
6-ft. sidewalk. The walk on the entire 
structure and the roadway on the 
deck spans are of reinforced con- 
crete, while the roadway on _ the 
through spans and towers is of open- 
type steel grating construction. 


Plan of attack 


On account of the short time al- 
lowed for field operations, it was 
necessary to start the complicated 
tower and lift-span work first. In 
general, the plan was to erect with 
a derrick boat the first tier of the 
towers, which reached to and _ in- 
cluded the roadway. A stiffleg der- 
rick was then erected on the north 
tower roadway. Two steel car-floats, 
325x39 ft., braced together and fitted 
with steel falsework, to support the 
lift-span slightly higher than its final 
position (55 ft. above high water), 





were moored on the north side of 
this north tower. The lift-span was 
erected on these car floats by the 
stiffleg derrick on the tower, steel 
being brought in by barge. After 
being assembled, the span was floated 
to final position between the towers 
and transferred to the bridge seats. 

Temporary triangular towers sur- 
mounted by stiffleg derricks were 
next erected, one at each end on the 
top chord of the lift-span, and these 
derricks completed erection of the 
towers. Finally, a mast and boom 
were placed on the north face of the 
north tower to erect first the south 
and then the north flanking through- 
truss spans in a manner similar to 
the procedure used for the lift-span. 

Simultaneously with much of the 
above work, the deck spans, one by 
one, were erected on barges at a 
place remote from the bridge site 
and floated to final position in the 
structure. The only variation from 
the floating procedure was for the 
north 97-ft. span which was only 
partly over water and therefore had 
to be erected on falsework. 

The car-floats used for erection of 
the through spans were placed 55 ft. 
on centers and parallel to the span 
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car-float falsework by a derrick 


mounted on the partly-completed tower. 





the 50-ft. high steel false- 
work which rested on three-tier beam 
grillages symmetrically placed. Brac- 
ing of timber and wire 
floats 


to receive 


lashing 
relative 
movement, 


rope 
secured the 
lateral or longitudinal 
but no effort restrain 
other movement which might result 
from wave The bottom ends 
of the falsework columns were 
oted to provide for reasonable varia- 
the floats 
resulting from inequality of load or 
wave and at the top of the 


against 
was made to 


action. 
piv- 
tions in elevations of 


action, 


columns the carried in 


span was 

bearings so as to facilitate release 
of the car-float after the span was 
placed. The only positive fastenings 


between the span and the falsework 
small knee (to take 
longitudinal forces) the wire 
and these connections 
were released as soon as the span 
The same falsework 
and car-floats were used for all three 
through spans. 

the derrick on the north 
tower and later the mast and boom 


brac es 
and 


were 
rope lashing: 


Was in position. 


Since 


car-floats 
time to time as 
make the 
Erection proceeded 
the center of a 
with the maximum unbalanced 


were in fixed positions, the 
were moved from 
erection progressed, to 
work accessible. 


both 


span, 


ways from 
condition being about two panels. 
The bottom chord splices and_ the 
bottom the and 
verticals were riveted prior to float- 
ing to avoid loss of camber in the 
permanent structure. 

The spans were erected complete 
on the falsework except for the floor 


ends of diagonals 


grating, walk and handrail. One 
through-span ready for floating 





RECORD 






March |] 


The total movement of the | 
truss bearing points relative | 
level (combined jacking of t 
and ebbing of the tide) nec 
the truss deflect; 
of the car-floats 
lease the span was 2.9 ft. 
Procedure for the flanking 
truss span was similar, with 


overcome 
buoyancy 


ception. 
the 
where 


This relates to ja 
ends remote from the 
the ends of the trus- re 
pinned to the tops of rock 
23 ft. high. At these points 
the jacking was done at the | 


about 


of the bents where a temporar: 
giving both lateral and longituding 
support was installed. These «\jides 
for each leg of the bent pers 
mitted rotation of the bent about th: 


(one 








Fig. 2. The second step was to float the span into position at high tide and 


transfer it to 


1.800 tons, and with car- 
floats and falsework formed a struc- 


weizhed 


ture 540 ft. long, 94 ft. wide, and 
125 ft. high, weighing 5,000 tons, 


which is comparable in size and ton- 
nage to many ocean-going ships. 


Floating-in 


Rockaway Inlet at the bridge site 
is only a few miles from the Atlantic 
Ocean and has an average tide of 
about 5 ft. All spans were floated in 
at high tide using tug boats aided by 
anchor lines connected to air-oper- 
ated winches. After the lift span, for 
example, was lashed in position, it 
raised about 2 ft. (using hy- 
draulic jacks set on the piers) and 
blocked on shims; special stiffeners 
were provided on the end floorbeams 
to permit this jacking. Then, as the 
tide ebbed, the load on the falsework 
was reduced, and finally the barges 
floated free, to be returned for the 
erection of the next span. 


was 


the towers during an ebbing tide. 


bottom end, which was 
since the bottom chord of the truss 
elongated about 3 in. in 
from compression on the falsework 
to tension as a simple span. 


necessary 


changing 


Deck span procedure 


Barges 114 to 186 ft. 
ft. wide were used to erect the deck 
spans, two barges of the same length 
being placed side by side and lashed 
with wire rope bracing, as for the 
through spans. The loads of the deck 
spans were relatively small, and the 
falsework, which varied from 4 to 
20 ft. in height, 


long by 34 


tim- 


was made of 


ber. A erillage of steel beams car- 
ried the load from the trusses, spaced 
314 ft. on centers, to the falsework 
located centrally on the barges 
Mill Basin, adjacent to Flatbush 
Ave. and about 5 miles by water 


from the bridge was the site for erec: 
tion of the deck spans. All m erial 
was trucked to this location tor 
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ection on the barges by a stiffleg 
rrick set up on land. This pro- 
dure proved to be ideal for rapid 
mpletion of the work as the barges 
id falsework could be used with 
inor modifications for one span 
iter another. The main truss con- 
ections were riveted as far as pos- 
sible before floating to position. A 
completely-erected span was towed 
to the bridge site by tug boats, 
where the procedure for transfer- 
ring the span to the piers was sim- 
ilar to that followed for the through 
-pans. The deck spans weighed from 
150 to 400 tons each and required 
a relative movement of jacking points 
to water level of 2 to 3 ft. to re- 
lease the barges. 

As mentioned previously, most of 
the deck spans are of continuous 
construction. Some special details, 
therefore, were required to permit 
jacking and to obtain the proper 
stress condition in the finished struc- 
ture. The jacking was provided for 
by connecting the spans with an 
auxiliary gusset at continuous points. 
This gusset consisted of one plate 
placed on the center line of the truss 
connecting to the bottom chord and 
end diagonal so as not to interfere 
with the permanent plates located on 
the outside of the members about 
15 in. apart. 

Proper stress conditions were as- 
sured by weighing the reactions. 
Taking the 3-span unit as an ex- 
ample, each of the 3 
floated to position and set on the 
piers as a simple span. The bottom 
chord joints at the continuous points 
were connected, leaving the top 
chord joints at these points open. 
The extreme ends of the 3-span unit 
were then jacked up an amount 
equal to the deflection of these points 
for zero stress in the top chords at 
the open joints. The 
were made for this condition, thus 
insuring correct reactions. As a pre- 
caution the splice plates were not 
fabricated until check measurements 
had been made. 


spans was 


connections 


Open mesh floor 


The open grating floor used on the 
through spans and towers in order 
reduce dead load is a source of 
interest. This grating, the carrying 
members of which are 2}x} in. bars 
edge and 2,°; in. on centers, is 
supported on transverse 7 in. I-beams 
wed 16 in. on centers. The grating 
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was delivered to the site in sections 
about 4 ft. wide and one panel or 
38 ft. 7 in. long. These sections placed 
longitudinally on the bridge were 
riveted together to form a floor of 
continuously uniform pattern. The 
transverse joints located at each floor 
beam made with shouldered 


rivets and a washer to provide an 


were 


expansion or adjustment point. The 
grating was fastened by welding to 
beams at 10} 
the welds on adjacent 


the supporting 7 in. 
in. centers, 
beams being staggered. 

The lift span is the longest high- 
way lift span in the world. Complete 
ready for operation, it weighs 2.180 
tons. The counterweights are of or- 


er 


aS \ 


y= 


Fig. 3. 


the top chord of the lift span. 
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373 
dinary concrete placed in a steel 
box. Since the lift span was erected 
in the down position the counter- 
weights were placed in the up posi- 
tion and utilized to raise the lift span 
to provide a navigation channel be 
fore floating the north = or last 
through-span to final location. 
Operation of the lift span is by 
electricity for both the normal and 
auxiliary movements. All operating 
machinery is located at the tower 
tops and synchronized electrically so 
that the span is always maintained 
level. The normal driving motors, one 
are 200 hp., 


synchronizing motors are of the same 


on each tower, and the 


size. The auxiliary motors, both driv- 


eT AN 


The towers were raised to full height by derricks on triangular towers set on 





Fig. 4. Masts and booms on the tower face were used to assemble the 540-ft. 
fixed spans that flank each end of the lift span. 
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ing and synchronizing, are 50 hp. 
Time of operation is 2 min. for nor- 
mal and 7 min. for auxiliary opera- 
tion. 

The architectural treatment of the 
tower tops is noteworthy. Plates 
1 in. thick were used for the cover- 
ing which forms a housing for the 
machinery. The curve of the top is 
a form of spiral continuing the line 
of the rear tower columns. Fins or 
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ribs and openings in the outer plates 
on the sides of the towers are used 
for embellishment. The structure is 
painted a gray-green and in order 
to accentuate the main lines of the 
towers, the counterweights, elevator 
shafts, operator's house and other 
secondary parts were painted with 
aluminum paint. 

Robert Moses is the sole member 
of the Marine Parkway Authority. 
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Madigan-Hyland were engineers 
charge of construction for the 

thority. The designing engin 
were Waddell & Hardesty for 

through spans and towers and R 
inson & Steinman for the deck spa 
The American Bridge Co. had 

contract for the superstructure, 
cluding the concrete deck and 
electrical and mechanical 
ment for the lift span. 
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Concrete Knowledge and Practice 


New facts brought out at American Concrete Institute meeting include dati 


on mass concrete, strength of eccentrically loaded columns and rigid frames 


Me CONTRIBUTIONS to better 
concrete practice made at the 
meeting of the American Concrete 
Institute at Chicago, Feb. 22 to 24, 
as briefly reported last week, related 
cracking in mass con- 
under 


to thermal 


crete, strength of columns 
eccentric load, and rigid frame tests. 
Other matters of practical character 
covered the action of curing com- 
pounds, construction methods on the 
San memorial 


mor- 


and_ Edison 


and the corrosion of 


Jacinto 
towers, 
tars and concretes. Theory and de- 
sign were also represented. 

Condensed abstracts of the prin- 
cipal papers, below, give a general 
survey of the facts brought out. For 
the full details of the investigations 
reference may be made to the forth- 
coming issues of the Journal of the 
institute. 


Mass concrete heating 
and crack control 
Careful examination of a_ large 
number of existing concrete dams, 
reported by F. R. MeMillan, di- 
rector of research, Portland Cement 
Association, Chicago, revealed wide 
differences in the integrity of differ- 
ent structures and indicated some 
definite conclusions on the value of 
construction practices. 
At Crystal Springs Dam of the 
Spring Valley water system, 
Francisco built 50 years ago, every- 


San 


thing was favorable for mass con- 


crete construction—low  water-ce- 


ment ratio, dry consistency, slow 
progress, small units, 
ing cement; the dam is virtually 
crack-free. In Elephant Butte and 
Arrowrock dams of the Bureau of 
Reclamation the high temperature 
rise which makes the problem of 
mass concrete so difficult was largely 
avoided by the active content of the 
sand cement of which they were 
built, and these dams also have few 
if any cracks, though they are not 


slow-harden- 


wholly resistant to erosion and cor- 
more recent dams, with 
rates of placing greatly in excess of 


rosion. In 


any of the earlier work, “success has 
been achieved just about in propor- 
tion to the advantage taken of the 
opportunities offered in the mate- 
rials and workmanship to obtain 
watertight concrete and__ prevent 
cracking or leakage at the joints. 
The are those ob- 
tained where the work was carried 
out rapidly but with little apprecia- 
tion of the importance of high tem- 


poorest results 


perature rise or the evils of poor 
workmanship.” Morris and Boulder 
dams were found practically free 
from cracks, while some other west- 
ern storage dams showed very exten- 
sive cracking. 

J. W. Kelly, of the University of 
California, Berkeley, analyzed the 
effects of adiabatic temperature rise 
of the hardening concrete as modi- 
fied by surface cooling, plastic flow 
and change of modulus. The results 
are, of course, affected by the temp- 


erature at the time of placing th 
concrete, the amount of cement j» 
unit volume, and the strength of thy 
concrete. He concluded that all fac- 
tors in the argue for 
placing temperature. Tension duc 


case lowest 
temperature change may be reduc 
Mr. Kelly concluded, by use of lo. 
heat concrete, low 
favorable rate of placement, 
concrete of favorable thermal, e! 
tic and plastic properties. 


temperature and 


Study of temperature changes 
mass concrete by Prof. R. W. Car! 
son, Massachusetts Institute of Te: 
nology, Cambridge, was carried « 
for three types of cement, 0.9 })1)! 
per cu. yd., 70 deg. F. casting tem) 
erature, a working rate of one 51 
lift every four days, and 1 sq. ft. per 
day diffusivity of the 
Under these conditions the temper 


concrete: 


ature rise in the interior of the mass 
reached 43 deg.. 36 deg. and 24 di 
respectively for rapid-hardenin 
modified and low-heat 
duction in cement 


cement. Ke- 
had 

equivalent percentage effect in |! 
way of 
Thickness of lift was not as imp 
tant a factor as over-all rate of « 
struction. Each degree of precoo! 


content 


temperature — reducti 


resulted in 0.6 deg. reduction of « 
crete temperature. Removal of thick 
side forms after two days was found 
to result in a serious tempera! 
drop, going into a depth of 12 i 

A comprehensive review of 
relation between concreting meth! 
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Plan at Elevation 2377.8 


and cracking of a number of large 
dams, reported by R. F. Blanks, H. 
S. Meissner, and C. Rawhouser, of 
the Bureau of Reclamation, Denver, 
showed that observed cracking 
ranges in degree from_ practically 


none to extremely severe. Pro- 
nounced cracking difficulties have 
developed particularly in recent 


years due to rapid construction, use 
of rapid-hardening cement of high 
heat evolution, and increasing di- 
mensions of structures. 

Owyhee Dam, completed in 1932, 
was built fairly rapidly, with 1 bbl. 
per cu. yd., radial joints spaced 50 
ft. apart, lifts limited to 4 ft., and 
very thorough grouting of joints. 
The maximum temperature — rise 
found was 47 deg. The structure is 
stable and watertight in spite of ex- 
tensive crack development. 

Boulder Dam is much larger, was 
built more rapidly and under high 
temperature conditions, has 50-ft. 
joint spacing each way, low-heat 
cement, 1 bbl. per yd., 5-ft. lifts, and 
artificial cooling to reduce tempera- 
ture stresses. Such cracks as are 
found are superficial and may be 
chargeable to drying shrinkage. 

Grand Coulee, also built in 50-ft. 
prisms, used modified cement in the 
base section in the belief that the 
lower temperature of placing com- 
bined with artificial cooling would 
hold down cracking. It has cracked 
less than Owyhee but more than 
Boulder, and low-heat cement may 
be used for the upper section. The 
length of opened crack per linear 
loot of gallery in the three dams 

entioned is 2.47, 0.72 and 1.85. 
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Fig. 1. Extensive cracking developed in Owyhee Dam during big 
cooling after a 47 deg. temperature rise in the concrete. 
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‘ig. 2. Boulder Dam temperatures varied with conditions 


Other dams show somewhat analo- 
gous results. Morris Dam, of low-heat 
cement, reduced cement content and 
50-ft. transverse joint spacing, has 
only two cracks of significance, both 
longitudinal. Tygart Dam, of mod- 
ified cement, with transverse joints 
and lifts 5 to 10 ft. high, showed 35 
deg. temperature rise, and in the 
lower part developed a major longi- 
tudinal crack midway between the 
faces supplemented by smaller trans- 
verse and longitudinal cracks spaced 
about 20 ft. apart; cracking was re- 
duced by using lower cement con- 
tent in the inner parts. Norris Dam, 
with 5-ft. lifts, of modified cement, 
has rather numerous vertical cracks, 
both transverse and _ longitudinal, 
but none regarded as_ structurally 
serious; temperature rise was 35 
deg. Bartlett Dam, with its 7-ft. butt- 
ress walls, is being built with con- 
traction 50 ft. apart, filled 
after maximum heat has subsided. 
The lower parts were built with 
modified cement, the upper parts 
with low-heat cement, which latter 


slots 


reduced cracking markedly. Expe- 
rience at Rodriguez Dam (standard 
and low-heat cements) was similar. 
The piers and anchorages of the Bay 
and Golden Gate bridges were built 
of both modified and portland-puz- 
zolan cement, and show less crack- 
ing in the sections built of the latter. 
Bonneville, built mainly of portland- 
puzzolan, shows less cracking than 
would be expected with standard or 
modified cement. Marshall Ford is 
using low-heat cement; Parker Dam 
uses low-heat cement and cooling. 
The authors concluded that pre- 


at time of placing conerete. 


cautions to reduce cracking have 
yielded gratifying results. 
The temperature rise in 
dams using 5-ft. lifts reaches 40 deg. 
I’. for standard and 23 deg. for low- 
heat cement, at 1 bbl. per yd. If the 


top surface is exposed only three 


various 


days, however, all types of cement 
will reach 47 deg. after 6 to 12 
months; if exposed ten days, only 
32 deg. Cooling should be started at 
once after concrete placing, to with- 
draw the maximum amount of set- 
ting heat. Placing temperature must 
be considered, however. At Boulder 
Dam the maximum 
drop was very high on this account 
(Fig. 2). 

The general conclusion of the au- 
thors is that the most effective single 
method for improving cracking con- 
ditions is the use of low-heat or 
portland-puzzolan cement. Reduced 
cement content, limitation of thick- 


temperature 


ness of lifts and rate and time of 
placement, artificial cooling, and 
contraction joints, are other effective 


measures. 


Tests of columns 


under eccentric load 


Because of the requirements of 
rigid-frame construction, which  in- 
volves large amounts of bending of 
the supporting columns, more exact 
knowledge of the strength of rein- 
forced concrete columns — under 
eccentric load has become important. 
A series of tests on 82 columns has 
therefore been carried out at the 
University of Illinois, the results of 


which were reported by Prof. F. E. 
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Fig. 3. Eccentrically-loaded columns 
had strengths closely parallel- 
ing curve of combined stress— 
I'linois tests of 1936 


Richart and T. A. Olson. All had 
8-in. core and were 5 ft. long; some 
tied and had spirals. 
Load was applied with eccentricities 
of 1 to 8 in.; check columns were 
tested under central load. Roller 
shoes and special loading brackets 
assured precision of test conditions. 
Strains and deflections were read. 


were some 


All columns with 8-in. eccentricity 
and half of those with 4-in. eccen- 
tricity failed by tension, the others 
by compression. The plotted ratios 
of strength to that of an auxiliary 
loaded column (Fig. 3) were closely 
parallel to the curve of combined 

1 


stress, 1 + ec . Omitting the effect 


Kk 


of the steel, for compression failure, 


| : bia 1 
the curve Is equivalent to cas ee 
d 
for circular columns and ; ~~, for 
d 


square columns, d being the over-all 
depth of the column. However, as 
the test points lie well above the 
curve the eccentrically loaded col- 
umns have a margin of strength at- 
tributable to 
distribution, as occurs in reinforced 


non-rectilinear stress 
concrete beams. 

Spirally reinforced columns were 
found to be 5 per cent stronger than 
the tied compression 
failure, but 9 per cent weaker when 


columns in 


the failure was in tension. Columns 
of 4,000-lb. concrete reinforced with 
rail steel (yield point 63,200) were 
8 to 22 per cent stronger than those 
reinforced with medium steel (yield 
point 46,700). 

Earlier tests of eccentrically load- 
ed columns are in satisfactory agree- 
ment with the present series (Withey 
1910; Bach and Graf 1912-13; Uni- 
versity of Illinois 1925). 
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Since the relative excess of 
strength of columns under eccentric 
loading as compared with centrally 
loaded columns was held to be due 
to the same causes that are respon- 
sible for the excess strength of 
beams, reflected in the higher work- 
ing stresses allowed in flexure than 
in direct compression, the authors 
propose that the permissible com- 
pressive stress under eccentric load- 
ing be defined by a transition curve 
the allowable axial stress 
and the allowable flexural stress. 


between 


Curing compounds 


An extended series of tests of bit- 
uminous and other curing com- 
pounds for concrete, reported by H. 
S. Meissner and S. E. Smith, of the 
U. S. Bureau of Reclamation, Den- 
ver, indicated that the equivalent of 
two weeks of water curing can be 
produced by suitable curing com- 
pounds, when the exposure is not 
too severe. It is important to apply 
the compound before any surface 
moisture is lost. There is need for 
a good, cheap clear compound for 
use in arid regions in summer, as 
bituminous coatings, while effective, 
disfigure the concrete and absorb 
heat. Emulsions are objectionable 
for practical reasons; asphalt and 
tar cutbacks are best, as they are 
easily sprayed on and dry rapidly to 
firm, dry films. Linseed oil is too 
costly and the concrete. 
Paraffin is only partly effective, and 
cracks and peels. A composite of 
paraffin base wax and chinawood oil, 
with a quick-fading dye, was satis- 
factory except in places of high 
summer temperature. 

The confirmed those ob- 
tained by Tuthill: that coaltar cut- 
backs are superior to asphalt and 
paraffin cutbacks, and that a second 
coat seals the imperfections of the 
first. The right blend of coaltar, 


colors 


results 


pitch and naphtha is important: 
130 to 145 deg. F. melting- 


point, with acid-free coaltar naphtha 
of 240 to 430 deg. distillation test. 
The coverage (two coats) ranges for 
different compounds from 100 to 
190 sq. ft. per gal. 

Sandblast tests of cured concrete 
showed that to obtain a well cured 
surface the curing compound should 
be applied immediately after pour- 
ing; where application must be de- 
layed water-curing should be used 
until the compound can be applied. 
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Thomas E. Stanton, Jr.. and |. ¢. 
Meder, of the California Divisi: f 
Highways, Sacramento, pres: 
the results of sulfate durability 
of commercial and a {ew 
special cements. The results 
specifically to California cen 
but indicate some major tren 
general importance. In tests of 
in. cylinders exposed to the a 
of alkali soil containing abou 
per cent of soluble salts (about 
per cent sodium and 16 per 
magnesium sulfate), the most 
liable index of resistance to su 
attack, though not an absolute 
cator, was the computed C34 content 
of the cement; neither the (, {Ff 
content nor the CyAF + C.4 
tent afforded a reliable index. 


cements 


It was found that the resistance «f 
the concrete could be increased 
either by reducing the C34 conten! 


through addition of iron oxide to 
the raw mix, or by intergrindiny a 
good siliceous admixture with the 
clinker. Durability can also be 
creased by increasing the cemen! 
content and simultaneously lower. 
ing the water ratio. With a viven 
cement factor the durability can be 
increased by decreasing the water 
ratio, if this can be done without 
sacrificing workability. 


Points in concrete design 


A condensed discussion by twenty 
engineers on design points lyin; 
yond code limits was reported | 
Albert Smith, of Smith & Brown. 


gineers, Chicago. The twenty agreed 
that footings, columns and | 

girders have a larger factor of safety 
than minor beams and slabs, that 
simplicity in arrangement of steel 
is more important than saving a few 
pounds, that intricate steel should 
have its position shown by sketches, 


that it is not good practice to us 
minimum rod spacing, that more al- 
tention should be given to spa 

of rod supports, and that constru 
tion of structural frames should he 
under inspection by an engineer di- 
rected by the designer. 

Footing base slabs when designed 
for 3,000-lb. concrete by code ar 
thinner than practical judgment 4)- 
proves; under conventional met!iods 
of computation lower stresses shuld 
be used. For column dowels an 
bedment length of 24 diamete:~ 's 
considered too short for interne 
diate grade steel in 3.000-lb. 
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crete; in view of defects resulting 
from difficult concrete placing and 
spacing 30 diameters is preferred as 
a winimum. As to offsetting vertical 
steer] in columns, practice varies and 
diffi ulties exist in all methods. For 
inclined stirrups, welded stirrup nests 
are preferred if they can be ob- 
tained at reasonable price. Prolong- 
ing top and bottom rods as reinforce- 
ment against negative moment may 
help to cover the extra cost. 

Contraction steel to protect against 
shrinkage cracking is desirable, with 
a minimum of ~ rounds 18 in. apart 
(cost le. per sq. ft.). Slab cracking 
and the effect of slabs on walls is 
a frequent source of trouble. Where 
a parapet rests on the concrete roof 
slab in a wall-bearing job the shrink- 
age of the slab has in many cases 
shortened the wall badly and leave 
the parapet wall projecting at the 
ends of the building. “We do a pretty 
poor job in designing for shrink- 
age,” Mr. Smith concluded. 

Prof. G. A. Maney, Northwestern 
University, Evanston, set forth a time- 
saving procedure for indeterminate 
frame computations. It involves cal- 
culating moments first for one end 
fixed. then determining the effect of 
this moment on the deflection and 
moment of the other end of the mem- 
ber, and proceeding progressively 
back and forth; residuals become 
negligible in about half the number 
of steps required under other proce- 
dures, as rapid convergence may be 
obtained by dividing the unknowns 
into alternate groups. 


Rigid frame tests 
confirm design practice 


secause rigid-frame bridge design 
lacks the background of experience 
to confirm its practices, full-sized tests 
were made on several rigid-frame 
spans at the University of Illinois 
by Prof. Wilbur M. Wilson and Ralph 
W. Kluge. They reported their re- 
sults in a paper, “Tests of Rigid- 
Frame Bridges.” The work was done 
under a cooperative agreement with 
the Portland Cement Association. 

Two frames were tested, one with 
and one without shear reinforcement: 
13 ft. between legs, 16 ft. high from 
base t» deck, 14 ft. wide, crown thick- 
ness '6 in., depth and width at knee 
36 in.. width of leg at base 24 in., 
reinforced with 1l-in. round, medium- 
grade plain rods (4 bottom and 2 top 
rods at crown; 4 outer and 4 inner 
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Fig. 4. Cracks just before failure of 48 
live-load. 


rods at leg; 5 outer and 5 inner 
rods at foot). The frames were de- 
signed for the equivalent of H-20 
truck loading, 45 deg. temperature 
change either way, and a shrinkage 
coefficient of 0.0003. They were pro- 
portioned for either hinged or fixed- 
end support. The maximum design 
stresses reached 1,160 lb. per sq. in. 
in the concrete at the crown and 
20,000 lb. per sq. in. in the steel 
at the base. 

For the tests the base could be 
moved in the direction of the three 
and the 
weighed. Influence lines were deter- 
mined under a 2,000-lb. load applied 
at different points. 

In the first frame, which had no 
shear reinforcement, the base mo- 
ments differed widely from those 
computed. The second frame, built 
with shear reinforcement in deck 
and legs, showed similar difference, 
though more regularly distributed. 
However, crown and knee moments 
computed from the reactions checked 
quite closely with those calculated by 
elastic analysis. 

Tests of cores cut from the struc- 
ture showed moduli varying 10 to 
20 per cent. This, however, did not 
account for the abnormality of the 
reactions, and after extensive search 
a fine crack was found close to the 
base of the leg. As a check, frames 
of 6-ft. span without reinforcement 
were tested, and here the observed 
base moments agreed with calcula- 
tion, proving that the crack in the 
large structure was responsible for 
departure of the moments. 

The general result as to elastic 
behavior of the frames was that the 
hinged-end tests checked with the re- 
sults of analysis; fixed-end tests also 
checked closely except for base mo- 
ment. It was concluded that base 


components, reactions 
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Aailure at this section 


hc 


ft. rigidframe span under five times design 


moment has little influence on 
stresses at knee and crown. 

The frame without shear reinforce- 
ment was tested to destruction, under 
multiples of the design live load of 
6,900 lb. at midspan and 1,720 Ib. at 
a point 14 ft. east. The development 
of cracks under five live loads is pic- 
tured in Fig. 4. While the frame was 
under five live loads an additional 
load of 2,000 lb. was applied at the 
crown, and during its application the 
frame failed suddenly by shear near 
the west quarter point, very close to 
the line of thrust. The shear at this 
section under the failure load was 
only 72 |b. per sq. in. 

At the time of failure the steel 
stress as shown by strain readings 
had passed the yield point. The con- 
crete compression at the crown was 
3,150 lb. (against 3.860 lb. cylinder 
strength). It was concluded that a 
rigid-frame bridge can develop the 
full strength of the concrete; that de- 
sign by elastic theory for uniform 
modulus and uncracked section is 
safe and in close accord with test 
results; that hinged bases are advan- 
tageous for long spans and not par- 
ticularly disadvantageous for short 
spans; that the deck and legs should 
have shear reinforcement even though 
calculated unit shear is small; and 
that in view of the serious effect of 
failure at the knee it is desirable to 
design the knee for a moment some- 
what greater than that computed for 
the structure. 

Mr. Kluge, adding to the paper, re- 
ported that comparative calculations 
for spans of 30, 40, 60 and 80 ft. 
showed slightly better results for 
hinged ends and for fixed ends, the 
difference being small, however. The 
result was held to be reassuring, as 
cracks are likely to develop near the 
base of the frame legs. 
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Soil Tamp for Proctor Test 


In studying fills and stabilized base 


it was feund necessary to devise a 
mechanical method for compacting 


soils in the Proctor mold, so as to 


eliminate the human element. A 
Tinius Olsen toughness machine 


was modified as described: The anvil 
was surmounted by a metal plate 
with a circular hole in it. The com- 
pactor mold was equipped with a 
circular base which fitted into the 
circular hole. This allowed the mold 
to be rotated while being tamped. 
The tamp was so constructed as to 
on guides and_ strike 
about } in. from the edge of the 
mold. Since the diameter of the 
tamp was half the diameter of the 
mold the entire 
pacted as the mold was rotated. 
The tamp was raised by a rope and 
a pulley. The release catch was ar- 
ranged so that it could be tripped 
at any desired height by pegs placed 
1 cm. apart in a vertical support. 
The tamp was so constructed as to 


slide freely 


surface was com- 





* + 
SS 


outfitted to 
Proctor 


Olsen machine 


compact soil 


toughness 
samples in the 


mold. 
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allow additional weight to be added. 


This apparatus enabled different 
operators to check more accurately 
than by the hand- 
tamping method. It also permitted 
a study of the effect of compacting 
soils at different pressures by vary- 
ing the weight of the tamper and 
the height of the drop.—South Caro- 
lina State Highway Department, 
Columbia, S. C. 


was possible 


Easy Reading Stadia Rod 


by Haro_p K. PALMER 
Santa Monica, Calif. 


Some twenty-five years ago it was 
suggested to the writer that the stadia 
rod be marked with alternate white 
and black blocks, each 1 ft. long. 
with two saw tooth sections of the 
A type, as shown in the drawing, one 
of them being at the top of the rod. 
This proved very satisfactory but it 
was difficult to estimate 
closer than about 2 ft. After trying 
several designs type B saw tooth 
was devised; with this it is possible 
to read to 5 ft. directly and to 1 ft. 
by estimation. The one drawback 
was that when the air began to “boil” 
or the distance exceeded about 500 
ft. the B-saw tooth merged into a 
wavy line and became useless. To 
overcome this the rods were marked 
with an A-type saw tooth at the top 
for long-distance shots, and two B 
saw-tooth sections for short distances. 
An inverted V served to distinguish 
the 5-ft. marks for use in measuring 
vertical angles, which obviated all 
danger of sometimes setting the hori- 
zontal wire on the wrong foot mark. 

The rod shown in the drawing was 
12 ft. long and was so satisfactory 
it was used for several years, sur- 
viving two or three coats of paint. 
The shape which finally proved most 
satisfactory had a tee section, with 
a handle cut in the web to facilitate 
carrying. It was made of two pieces 
of 3} in. flooring with the tongues 
and grooves planed off and the backs 
planed smooth. The web was cut 
down to about 1 in. high (or less) 
at the ends, but was a full 3 in. 


distances 
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Saw Tooth Sections 
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Section C-C 
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Section D-D | D 


Stadia rod marking that helps out many 


Ki 


common reading troubles. 


high at the middle, where the hand 
hole was cut. The web was screwed 
securely to the back of the face 
board and both front and back were 
given two coats of white paint. 


Colored Tags Identify 
Blueprints 
by J. W. Situman 


Resident Engineer, 
California Division of Highways 
Bakersfield, Calif. 

In all engineering offices, time is 
saved, confusion eliminated and neat- 
ness and efficiency promoted if blue- 
prints are filed and_ identified by 
attached colored tags instead of using 
the usual small disk with 
tightly squeezed tiny lettering. A 
convenient and easily visible filing 
rack should be provided and all 
rolled prints tagged with distinct 
easily-identified colored tags. To one 
side the necessary plan index-color 
chart should be placed. The capacity 
of any one file is limited only by the 
ingenuity of the engineer in providing 
the required number of different and 
distinct tags. This color filing system 
may be extended and expanded at 
will, with little modification, to 1 
clude filed correspondence, estimates. 
calculations, etc. Different color pa’ 
terns may be used to separate se¥ 


covered 
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eral obs or contracts. The colors and 
color patterns of frequently used 
dra ings are soon memorized and 
the «olor-index chart is used only to 
identify the less frequently used plans. 
In actual practice this plan has proved 
ynusually practical and well worth 


whil 


Curve and Grade Indicators 


by ALLEN P. CuiLp 
Kansas City, Mo. 


In making road-inventory surveys 
the California division of highways 
is using grade and slant indicator- 
levels mounted in an automobile as 
illustrated. 

The device for determining the 
superelevation on curves is made of 
a 3-ft. piece of pipe attached to the 
car dash in a horizontal position; to 
its left end a vertical pipe 15 in. 
long is attached and on the right end 
a 15-in. vertical water-gage glass. 
The tops of the vertical glass and 
pipe are capped and vented and the 
pipes and glass are filled with light 
oil to midheight of the glass. On 
the glass is a scale which indicates 
hundredths of a foot per foot. When 
the car is stopped on a curve the 
oil comes to rest and the observer 
notes the superelevation without the 
necessity of leaving the car. The in- 
strument has been designated as a 
superometer. 

For measuring the percentage of 
grades a device known as a grad- 
ometer has been devised on the same 
principles and for operation is at- 
tached to the inside of the right front 
door. Its glass gage shows the per- 
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centage of grade at all positions of 
the car so that jit can be easily read 
by the observer in the car. 

The writer is indebted to T. H. 
Dennis, Maintenance Engineer, Divi- 
sion of Highways, California De- 
partment of Public Works, for the 
information concerning the construc- 
tion of these instruments. They were 
designed, constructed and_ installed 
by the maintenance division of the 
department. 


Expansion joint in bridge rail designed 
to allow for temperature variations of 
from 20 deg. below zero to 110 deg. 


above. 


Expansion Hinge in 


Bridge Rail 


An unusual design detail of the 
High Level Bridge completed last 
fall across the Monongahela River 
at Pittsburgh, Pa., is the novel ex- 
pansion joint in the railing, which 
is designed to accommodate a maxi- 
mum linear variation of 20 in. The 
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Level. installed on dash and door of car simplify making records of curve super- 


elevation and grade percentage. 
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expansion joint is composed of three 
hinged panels working into a recess 
beyond the straight line of the rail- 
ing, with the pipe banister sliding 
on a brass bushing. Built to allow 
for a spread in temperature from 
—-20 to 110 deg. F., the expansion 
joint is estimated to vary the recess 
from a minimum depth of 3 in. to a 
maximum of about 13 in. There are 
two of these expansion joints on each 
railing, each of them servicing a rail- 
ing length up to 1.445 ft. The railing 
is of malleable iron. 


Dump Drawer for 
Briquet Table 


by H. F. Heppericu 
Superintendent Physical Laboratory, Indi- 
ana Highway Department, Indianapolis, 
Ind. 

Briquet-making tables in a cement 
laboratory must be cleaned of excess 
mortar after each set of briquets is 
molded. To facilitate this cleaning 
and to avoid having the waste be- 
neath the operator’s feet, a simple 
dump drawer was designed and _in- 
corporated in the Indiana highway 
department cement-laboratory tables. 


Drawer side 


front-™| (Slides on side of drawer 
not shown) 


Drawer bottom - 


--Hi nge 


Dump drawer handles waste from cement 
briquet-molding table. 


This consists of an ordinary drawer, 
except that the bottom is fastened 
only at the front edge, at which point 
it is hinged to permit it to drop 
down. Rods hinged at the back cor- 
ners of the drawer bottom are also 
hinged to the under side of the table. 
When the drawer is pulled out the 
bottom rises to the level position. 
Material is then brushed or scraped 
from the table top into the drawer. 
On closing, the bottom takes a sharp 
slope and the material slides into a 
box provided for the purpose. This 
device has proved much more con- 
venient and scatters less material 
than does a loose pan or similar 
arrangement. 


She Rie ie 


Pt 


mo Be mB 


Ms Ge Cj a Set Bh te ees OE Fe 


BS PB GRA BE “eR We Se SR ew 








‘ENGINEERING 









Colorado Highway Conference 


by C. L. Eck Ev 


Head, Department of Civil Engineering, University of Colorado, Boulder, Colo. 


Western state engineers offer opinions on current 


problems in highway design and construction practice 


a ND-UP of opinion on current 
f roadbuilding practice gave es- 
pecial interest to the highway en- 
gineering conference held at the 
University of Colorado Jan. 13 and 
14, 1938. This was the twelfth annual 
conference that has been sponsored 
by the university in which the high- 
way departments of Wyoming and 
Colorado, and the district office of the 
U. S. Bureau of Public Roads have 
participated. In this particular meet- 
ing emphasis was given to soil sta- 
bilization and highway safety, but 
problems of highway construction 
and other topics of general interest 
were given attention. 

Kirk A. Keegan, Statistician, Na- 
tional Safety Council, discussed the 
engineer's responsibility for making 
highways safe. Probably more than 
two-lane will never be 
nomically justifiable on more than 


roads eco- 
5 per cent of our highway system. It 
is obviously impossible to think of 
rebuilding or of providing adequate 
safety devices for every mile of our 
vast two-lane mileage, but analysis 
of accident records will indicate lo- 
cations which require particular con- 
and treatment and after 
factual determination of need, it is 


sideration 


the highway engineer's responsibility 
to provide adequate reconstruction 
or other safety features. In discus- 
sion, John W. Wheeler, engineer of 
negotiations of the C. B. 
& Q. R. R. suggested analysis of data 


highway 


obtained in the state-wide highway- 
planning surveys to determine the 
least-used grade crossings with the 
view of eliminating possibly half of 
those now existing. 

In a paper on design standards of 
the Colorado state highway depart- 
ment, John S. Marshall, chief drafts- 
man, discussed the effect of increased 
speeds on changes in highway design. 
Colorado standards include four 
types of highways for each of three 
classes of terrain (level or moder- 


ately rolling. hilly and mountainous). 
Design speeds ranging from 70 to 
30 mi. per hour; as’ light curvature 
as can be obtained economically; 
transition spirals; aequate sight dis- 
tances or increased roadway width 
where sight distances are inadequate; 
a maximum grade of 6 per cent; 
compensated grades if degree of 
curvature exceeds 10 deg.; 11-ft. traf- 
fic lanes, and increased attention to 
flat shoulder slopes, drainage and 
blending with natural terrain are 
current design standards. 

Professor W. H. Thoman, of the 
University of Colorado, deprecated 
a tendency on the part of bridge en- 
gineers to design reinforced concrete 
highway structures for stresses ap- 
propriate for 2.000-lb. concrete and 
to specify a design mix which will 
yield a concrete with a 28-day 
strength of 3,000 Ib. to 5,000 lb. 
per sq. in. Improved methods of 
manufacture of eoncrete and vibra- 
tory placing. with consequent uni- 
form product merit the use of higher 
allowable and greater in- 
genuity in the use of reinforced con- 
crete in highway structure. 

In discussion, W. H. Fisher, Bridge 
Engineer, Wyoming Highway De- 
partment, pointed out that Wyoming 
requires vibratory “placing of con- 
crete in all highway structures and 
in some instances expects to increase 
allowable stresses to f.= 
1,100 Ib. per sq. in.; however he can- 
not foresee any great economy in this 
practice unless allowable stresses are 


stresses 


concrete 


also increased in the reinforcing 
steel. Mr. Fisher does not believe 
that a continuous structure, espe- 


cially of the “rigid frame” type, is 
inherently economical and has not 
yet found a situation in Wyoming 
in which this structure has been 
found to be the most economical so- 
lution for a bridge crossing. 


Ben M. Richardson and M. F. 


Maloney, Bridge Designers, Colorado 
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State Highway Department, 0) 
recent developments in hi 
bridges of steel, concrete an 
ber. A tendency toward ines. sod 
use of cantilever, continuou- ay¢ 
rigid frame steel structure « 
structural welding was noted. 
span reinforced concrete stru 
of the girder and rigid fram, 
have’ been made possible by t! 
of hollow box sections. Com). site 
wood and concrete structures © the 
Oregon type and of the lami: ated 
timber-concrete deck type with <hear 
developers have found increased se, 

J. R. Phillips, District Engineer, 
Wyoming State Highway Depart. 
ment, stated that a bentonite firma. 
tion in the northeastern part of the 
state has not yielded to any of nu- 
merous treatments. Consisting of 97 
per cent clay and 3 per cent silt, it 
is unusually dry and hard in the 
original condition, but air slacks on 
exposure. Compaction in short high 
fills has been unsatisfactory because 
of difficulty in getting equipment 
down to the bottom of the fill. Pres. 
ent practice is to bulldoze this mate- 
rial into the gulch from above, spread 
with carry-all scrapers and roll at 
rizht angles to the center line until 
a sufficient height is obtained to per- 
mit equipment to work parallel to 
the center line. Slopes in sandy re- 
gions may be plated with clay to re- 
duce wind erosion. This is satisfac- 
tory for shallow fills but difficult and 
expensive on high fills. Asphialtic 
treatment has been used. 


use 


Vallecito Dam Is Awarded 


Conrract for construction of Val 
lecito Dam, major structure in the 
Pine River federal reclamation proj- 
ect, has been awarded the Martin 
Wunderlich Co. of Jefferson City. 
Mo. on its bid of $2,116,000. the 
lowest of nine. Although the contract 
will be awarded at once, start of work 
will be delayed pending the approval 
of a repayment contract with the 
Pine River Irrigation District and of 
a memorandum of understanding be: 
tween the Bureau of Indian Affairs 
and the Bureau of Reclamation. 

Vallecito Dam will be an earth 
structure about 125 ft. high stretch- 
ing 4,000 ft. across the Pine River 
above Bayfield, Colo. It will create 4 
126,000-acre-ft. reservoir to irrigate 
69,000 acres of white and [ndian 
lands downstream. 
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THE WEEK’S EVENTS 


(Continued from page 355) 


CALENDAR OF MEETINGS 


NATIONAL SOCIETIES 


AMERICAN RAILWAY ENGINEERING 


ASSOCIATION, annual meeting, Chicago, 
March 15-17. 


Burtpinc OFrrictaLts CONFERENCE OF 
America, annual meeting, Willard 


Hotel, Washington, March 21-25. 


AMERICAN Society OF Crivit ENGI- 
NEERS, Spring meeting, Jacksonville, 
Fla., April 20-23. 


AMERICAN SHORE & BEACH PRESER- 
VATION ASSOCIATION, annual meeting, 
Washington, D. C., April 19, and Jack- 
sonville, Fla., April 21. 


AMERICAN WATER WorkKs AsSOCIA- 
TION, annual convention, Roosevelt 


Hotel, New Orleans, April 24-28. 


REGIONAL AND LOCAL 


Connecticut Society oF Civit En- 
GINEERS, annual convention, Hartford, 


March 15-16. 


New Jersey Moseuito ExtTerMINa- 
TION ASSOCIATION, annual meeting. 
Hotel Chalfonte-Haddon Hall, Atlantic 
City, March 23-25. 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EpUcCATION, regional sur- 
veying and geodesy meeting, Rensselaer 
Polytechnic Institute. Troy, N. Y., 
March 24-26. 


MicuicAN Sewace WorkKs OPERA- 
TORS ASSOCIATION, annual conference, 


Lansing, Mar. 3l-April 1. 


MICHIGAN ENGINEERING SOCIETY, an- 
nual meeting, Grand Rapids, April 7-9. 
GREATER New York Sarety Coun- 
cit, annual convention, Hotel Astor. 


New York City, April 19-21. 


\MERICAN Society oF Civit En- 
GINEERS, Texas Section, spring meet- 
ing. Texas State Hotel, Houston, April 


29.30. 


Section Meetincs, American Water 
Works Association: 
New York. Jamestown, Mar. 17-18. 
Ky.-Tenn., Louisville, March 21-23. 
Canadian, Windsor, Ont., Mar. 23-25. 
Illinois, Decatur, April 5-6. 
Indiana, West Lafayette, April 7-8. 
Pacific Northwest, Spokane, May 19-21. 


ELECTIONS AND ACTIVITIES 


WL. Maroney has been elected 


president of the Associated Engineers 
of Spokane at Spokane, Wash. The as- 
sociation is composed of local sections 
of the four founder societies and of 
the American Institute of Architects. 
Other officers are: vice-presidents, 
George A. Pehrson, Roy H. Clarke, 
H. B. Hodgins, and H. J. MacCamey; 


secretary-treasurer, H. C. Bender. 


New orricers elected at the annual 
meeting of the Asscciated Equipment 
Distributors were as follows: A. F. 
Sersanous, president; Victor L. Phil- 
lips, R. R. Nixon, vice-presidents; A. 
C. Blaisdell, secretary-treasurer. 


NEWLY ELECTED officers of the En- 
gineers’ Society of Si. Paul are: presi- 
dent. S. E. Blunt; vice-president, W. 5. 
Cockroft; secretary-treasurer, W. G. 
Ramlow: member of government, Paul 
Beinhorn; federation representative, J. 
R. Johnston. 


Masor A. B. Jones was elected presi- 
dent of the Duluth Section of the 
American Society of Civil Engineers at 
its annual meeting. Ralph Palmer and 
W. H. Woodbury are the new vice- 
presidents. 


Cart T. Bowen was elected presi- 
dent of the Michigan Association of 
Road Commissioners and Engineers at 
the 24th annual highway conference 
last month at Ann Arbor. Other officers 
are: Leon Luke, vice-president. and 
L. F. Levin, secretary-treasurer. 


THE NEW officers of the District of 
Columbia Society of Professional En- 
gineers are: president, Virgil C. Wag- 
ner; vice-president, Joseph Barnett; 
treasurer, M. C. Steuber; secretary, 
William L. Bach. 


Ciyp— Wats has been named tem- 
porary chairman of a newly organized 
chapter at Fort Wayne of the Indiana 
Society of Professional Engineers. 
Other temporary officers are Harry K. 
Gottschalk, vice-chairman; C. R. Me- 
Anlis, treasurer; F. B. Mendenhall, 
secretary. 


Examinations, 


Short Courses 


Iowa: Examination for professional 
engineering, Mar. 22-23, and for land 
surveying, Mar. 24, Des Moines. 


Cornett University, short course 
for sewage works operators of New 


York State, March 14-26. 


ENR NEWS OF THE WEEK 


BRIEF NEWS 

SS 

\ RADIO PROGRAM originating along 
the Colorado Aqueduct was broadcast 
Feb. 26 by the Columbia Broadcasting 
System. Six announcers at various 
points along the line of the aqueduct 
described the construction operations. 


SALVAGE operations on the fallen 
Falls View Bridge over the Niagara 
River were abandoned on the Canadian 
side Feb. 22 by the Robertson Construc- 
tion Co. Ltd., which has received title 
to the bridge from the International 
Railway Co. The section closest to the 
Canadian shore has been completely 
removed, and to proceed farther it 
would be necessary to knock down 
girders which stand 60 ft. above the 
ice, an operation which was felt to be 
too dangerous. The company has sal- 
vaged 350 tons of steel, 40,000 ft. of 
lumber, and 15,000 tons of copper 
cable. Operations may be shifted to 
the American side later. 


Notice that a sewage disposal plant 
must be put into operation by Jan. 1, 
1940, was given to the town of Tona- 
wanda, N. Y. Feb. 14 by the New York 
State Department of Health. Unless 
the city moves to build a plant, the 
department threatens to act under the 
public health law and prevent the city 
from dumping its sewage into the 
Niagara River. 


HicgHwAy workers in Pennsylvania 
are to wear red reflectors to protect 
them at night. Belts and shoulder straps 
studded with bits of red glass have 
been provided for 750 men, and if they 
prove successful 5,000 of the belts will 
be obtained. 


ELECTRIFICATION of railroads of the 
Soviet Union is continuing rapidly, ac- 
cording to reports reaching this coun- 
try. More than 275 miles of line were 
converted last year, and this year it 
is planned to electrify the 115-mile line 
from Apatity to Murmansk and to com- 
plete the Moscow suburban network 
which has been under construction for 
some time. It is intended to add Kiev 
to the suburban network next year. 
The lines are using high speed loco- 
motives of the PB type capable of de- 
veloping 75 miles per hour. 


THE GENERAL PLAN for the proposed 
pontoon bridge across Lake Washington 
at Seattle was approved Feb. 26 by 
the board of consulting engineers 
studying the project, as was the plan 
of financing the project by a bond issue 
to be retired from tolls. The board 
ordered immediate preparation of plans 
and specifications and voted to submit 
the project to the War Department for 
its approval. 


[a a a eee 


2G CSR Ge ae ee 


VET © a oR SOR ROR HY BN eS ot RG Pk A Oe Be Gl 08) GA GR Shs WS bh AN Ae 


SE 
— LT 
— eee 


aan 


——=—— ——<— — 





“ENR NEWS OF THE WE 


OBITUARY 


Cuartes F. FisHer, superintendent 
of parks of Akron, Ohio, died in Butler, 
Pa., Feb. 28 while on a leave of ab- 
sence due to ill health. Mr. Fisher was 
for ten years city planning engineer at 
Akron, later directed a WPA traffic 
survey there, and had held his position 
as superintendent of parks for the past 
two years. Before his service in Akron, 
Mr. Fisher was street extension en- 
gineer at Portland, Ore., and secretary 
of the Portland city planning commis- 
sion. His work at Akron was interrupted 
for a time while he made zoning studies 
of the city of Providence, R. I. 


Apvam Byerty, Seattle construction 
engineer who had been in charge of 
construction of many buildings and 
much public works in the Seattle area, 
died Feb. 22 at the age of 85. He had 
been retired from active business for 
more than ten years. 


Lutuer Y. Kerr, a civil engineer 
active for many years in the construc- 
tion of the levee works on the Missis- 
sippi River, died Feb. 23 in Memphis 
at the age of 72. He had retired in 
1936 from his position as principal en- 
gineer in the Memphis District of the 
U. S. Engineers after 46 years in the 
government studied civil 
engineering at the University of Mis- 
1890 he went to work for 
for the 


service. He 


souri and in 
the government as a rodman 
Missouri River A year 
later he was transferred to the Mem- 
phis district of the Mississippi River 
Commission and_ thereafter 
gaged continuously on federal work on 
years 


Commission. 


was en- 
the Mississippi except for two 
on furlough and six months in charge 
of construction of a waterworks plant 


Miss 


for Greenville, 


Tuomas McOwen, assistant city en- 
gineer of Salt Lake City, died there 
Feb. 21 at the age of 60. 


Wittiam Snyper, who retired five 
years ago his position as con- 
struction engineer for the Georgia Mar- 
ble Co. which he had held for 20 
vears, died in Atlanta Feb. 20 at the 


from 


age of 76. 


AcrreDoO C. JANNi, consulting civil 
engineer, died Feb. 25 in New York 
City at the age of 68. Mr. Janni, a na- 
tive of Italy, graduated from the Uni- 
versity of Naples in 1893 and taught 
there for several years. He practiced 
for about 8 years in Naples. He came 
to this country in 1904 and _ shortly 
afterward became a structural engi- 
neer for the city of St. Louis; he en- 
tered private practice in St. Louis in 
1912. Mr. Janni was the originator of 


the plan for constructing concrete ships 
which was used by the U. S. Shipping 
Board during the war and he was a 
frequent contributor to periodicals. 


WENDELL J. Witson, former engineer 
of the Port of Seattle, died there Feb. 
27 at the age of 58. Mr. Wilson was 
at one time in charge of railway con- 
struction for the Panama government. 


Mose Emerson, 81, former county 
engineer of Kittitas County, Wash., 
died Jan. 20. 


Epwarp J. McQuaw, 76, retired 
Seattle paving contractor, died there 
Feb. 19. 


Tuomas P. Ecan, head of the Egan 
Construction Co., general contracting 
firm, and formerly supervisor of the 
Cleveland sewer department, died there 
recently at the age of 65. 


SamueL P. West, construction en- 
gineer and founder of the S. P. West 
Construction Co., died recently in 
Windsor, Ont., at the age of 66. 


PERSONAL 


Frank Mumrorp has been appointed 
county engineer of York County, Nebr. 


Suerwin F. Ketty has resigned his 
connection with Combined Geophysical 
Methods, Inc., of New York City, which 
is now ceasing business, and has taken 
over sole control of Geophysical Ex- 
plorations, Ltd., of Toronto, as_presi- 
dent of the company. Marion Kelly is 
secretary-treasurer and L. B. Wright 
is vice-president. The company, which 
has acquired the files and most of the 
equipment of Combined Geophysical 
Methods will carry out geological and 
surveys in Canada, the 
United States, and elsewhere, operating 
from its Toronto headquarters. 


geophysical 


W. W. Mitcue tr, former assistant 
engineer for the Arkarfsas state high- 
way department, has been named di- 
rector of that department, succeeding 
James R. Ryan, who recently left the 
post. Lately, Mr. Mitchell has been an 
engineer-inspector in the state PWA 
office. 


Park Swain, for the past seven 
years district highway maintenance en- 
gineer at McKenzie, Tenn., has become 
West Tennessee divisional engineer at 


Jackson. 


W. B. Haynes, resident engineer for 
the Tennessee highway department at 
Huntsville, has been made district high- 
way maintenance engineer at McKen- 
zie, succeeding Park Swain. 


Joun F. Piow, for some years as- 
sistant to the secretary of the En- 


E K - 


gineering Institute of Canada, has 
signed to take a position with Cha: 
Warnock & Co. Ltd., Montreal tes: 


engineers. 
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Louis R. Howson, member of 
Chicago consulting firm of Aly 
Burdick & Howson, has been appoii 
a member of the Illinois Board of 
ural Resources and Conservation 
the Department of Registration 
Education. 


Joun P. Ritey has been appoin 
borough superintendent of Queens 
the New York City Department 
Housing and Building. Mr. Riley \ 
formerly connected with the civil 
gineering firm of Parsons, Kla; 
Brinckerhoff & Douglass. 


Samuet H. MAcKENZIE, superinten | 
ent of the Southington, Conn., water 
department, has resigned his position. 
Mr. Mackenzie began with the South 
ington Water Co. in 1900 as engineer 
and general manager, and when the 
town purchased the water company in 
1911 Mr. Mackenzie became superin- 
tendent. 


H. G. Groves, who resigned as state 
materials engineer of North Dakota on 
Jan. 31, has taken a position with the 


Yale Oil Corp. of Billings, Mont. 


KeitH Boyp, division highway en- 
gineer at Grand Forks, N. D.. has been 
appointed state materials engineer. 


N. W. Hicks, former division en- 
gineer and acting chief engineer of 
the Montana Highway Department. lias 
been appointed construction engineer 
for the North Dakota Highway Depart- 
ment. Mr. Hicks has been with the 
Montana department for nine years. 


Cart D. Hitt, chief engineer of the 
Pittsburgh Department of City Plan 
ning, has been appointed 
director of the Pittsburgh 
Authority. 


executive 


Housing 


FERDINAND Kriecer, chief engineer 
of the waterworks pumping stations in 
the Milwaukee water system, has re- 
signed at the age of 84 after 53 years 
service as an employee of the city 
water department. 


R. R. Lirentser, chief engineer of 
tests of the Ohio State Highway De- 
partment, will become director of en- 
gineering of the New York State 
Crushed Stone Association at Albany, 
on March 1. 


Bocue VANDERCOOK, city engineer of 
Longview, Wash., has resigned that 
position because of ill health. 


Jack Jones, for several months act- 
ing city engineer of Longview, W2sh., 
has become city engineer, succeeding 
Bogue Vandercook. 





